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To my Liang rents 


Mie JOHN EAMES, 


Fellow of the Rott bent. | 


Dear Sir, 


Ir would be mere tilling to a an 7 thin h 

to vou of the Excellency and . Ad- 
vantage of thoſe Sciences whoſe" firſt Rudi- 
ments I have here drawn up. Your large 
Acquaintance with theſe Matters hath given 
you a juſt Reliſh of the *. of — | 
and well informed you of their folid Uſe. But, | 
perhaps, it is neceſſary to excuſe myſelf to 
the World, if I rubliſh. ſome of the Fruits 
* my former Studies on ſuch Subjects as 
A 3 theſe, 
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the Regions of the Earth. 
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' theſe. I would therefore willingly have the 


unlearned Part of Mankind apprized of the 
Neceſſity and general Uſe of this fort of 


Learning, and that not only to Civil, but to 
Sacred Purpoſes. 


If you, Sir, would pleaſe to take upon you 
this Service, you would make it appear with 
rich Advantage, how'far the Knowledge of 
Things Human and Divine are influenced 
and improved by theſe Studies. : 


You can tell the World, that it is the 
Knowledge of this Globe of Earth on which 
we tread, and of thoſe Heavenly Bodies which 
ſeem to roll around us, that hath been 
wrought up into theſe two kindred Sciences, 
Geography and Aſtronomy. And there is not 
a Son or Daughter of Adam but has ſome 
Concern: in both of them, though they may 
not know it in a learned Way, 


This Egrth is given us for an Habitation: 
It is the Place of prefent Reſidence far all 
our Fellow-mortals : Nor is it poſſible that 
there ſhould. be any Commeree maintained 
with thoſe Who dwell at a Diſtance, without. 


ſome Acquaintance with the different Tracts 


of Land, and the Rivers or Seas that divide 


The 


1 2 


17 he Heavenly Badkes, which: are high over 
dur Heads, meaſure out our Days and Vears, 
our Life and Time, by their various Revolu- 
tions. Now Life and Time are ſome of the 
deareſt Things we have, and it is of impor- 
tant Concern to diſtinguiſh the Haurs as they 
3 e, 


"Faw know, Sir, that thoſe neceſſary and 
uſeful Inſtruments, Clocks, Watches and Di- 
al, owe their Origin to the Obſervations of 
the Heavens: The Computation of Months 
and 27ors had been for ever impracticable, 
without ſome careful Notice of the various 


Sithations and e n _ aan 
Worlds ISS | 4M 


ö 1 ſhall be told, perhaps; PT SRI 
my ſpecial Provides, It is the Knowledge 
of God, the Advancement of Religion, and 

Converſe with the Scriptures, are the 
Studies which Providence has aſſigned me. 
LI know it, and I adore the Divine Favour. 
But I am free and zealous to declare, that 
without. commencing ſome Acquaintance 
with theſe Mathematical Sciences, I could 
never arrive at ſo clear à Con 


ception of ma- 
ny things delivered in the Scriptures; nor 
could 1 raiſe my Ideas of God the Creator : 

| 4 15+ 4" 0 
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ſo high a pitch: And I am well aſſured, that 
55 of the ſacred Function will join with 
me, and ſupport this en ward their) 
own EXPORT. | 


If we lock down to , the Barth, it is + the 
Theatre on which all the grand Affairs re- 
corded in the Bible have been tranſacted. 

How is it poſſible that we ſhould trace the 
Wandrings of Abrabam, that great Patriarch, 
and che vatious Toils and Travels of Jacob, | 
and the Seed of 1f-ael in ſucceflive Ages, with- 

_ out ſome Geographical Knowledge of thoſe 

Coüntries? Ho can our Mediations follow 

the Bleſſed Apoſtles in their laborious Journies 
through Europe and Aſia, their Voy 
their Perils, their Shipwrecks, and the 
tigues they endured for the Sale of the Goſ- 
|; unleſs we are inſtructed by Maps and 

| Fabi, wherein thoſe Regions are copied out 
in a narrow "Compaſs, and exhibited in one 

OE ran. az K od) 40 bs 

If we look upward ww" David to bal 

Wolde above us, we confider the Heuvent as 
"the Work of the Finger of God, and the Moon 
and the Stars which Phe hath ordained. What 

h (3 amazing Glories diſcover' themſelves : to our 

Sight! hat Wonders of Wiſdom are ſeen 
in che exact Regulaticy of _ GO: 


Nor was there ever any thing that has cati- 
tributed to enlarge my Apprehenſions ot 
the immenſe Power of God, the Magnih- 
cence of his Creation, and his own tranſcen- 
dent Grandeur, ſo much as that little Portion 
of Afronomy which I have been able to attan. 
And I would not only recommend it to wenig 
Students, for the ſame Purpoſes, but I would 
perſuade all Mankind, if it were poſſible, to 


ain ſome Degree of Acquaintance with th. 
Vaſtneſs, the Diſtances, and the Motions of 
the Planetary Worlds, on the ſame Account. 
It gives an unknown Enlargement to the Un- 
derſtanding, and affords a. diving Entertain- 
ment to the Soul and its better Powers. With 
what Pleaſure und rich Profit would Men 
ſurvey. thoſe: aſtoniſhing Spaces, in which thy 
Planets revolve, the Hugeneſs of their By 
and the almoſt incredible Swiftneſs of the! 
Motions ! And yet all theſe goyerned and at 3 
juſted by ſuch unerring Rules, that they ne- 
ver miſtake their Way, nor loſe a Minute of 
their Time, nor change their appointed Cir- 
cuits in ſeveral thouſands of kn When 
we. muſe on theſe Things we may loſe, qur- 
elves, in holy Wonder, and cry out with, the 
OLE OE 
mindful of. him, and:the Son of Man that tha 
Pella Bn 
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lt was chiefly in the younger Part of 
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Sees] a being defired both at that 


time, as — wing upon ſome Occaſions; 
to lead aſt + g Friends into the Know- 


fy" obs of the Fiſt K Principles of Geography and 
8 


„I found no Treatiſe on thoſe 


geen aritten in ſo v and co 
A ene 8 Wilkes : 


Olin ths Account I drew u p the Gilling 

Papers, and ſet nt Ar gy that Light in 

1 * 
to me. 


en e al Prof tar 
Sciences 4 icularly 
to each of 3s aſt bie, i — 


And 1 wiſh, 5 would preſent the 
5 


World with the Part of 
pas od for the Ule of Learners, in the inoft 
eaſy Method, to render =_— 152 


| Mot of the e which 1 1 peroſed in 
thoſe Days when I wrote many Parts of this 
Book, were of older Date: And therefore 
the Calculations and Numbers which T bor- 
rowed from their 4fronomical Tables, cannot 
be fo exact as thoſe with which ſome later 
Writers have furniſhed us: For this Reaſon 
the Account of the Sun's Place in the Eclip- 
tic, the Declination and Right Aſcenſion of 
the Sun and the Stars in Free Parts of the 
"Book, eſpecially in the Solution of ſome ef 


the 


1 FE) 

the Problems in the twentiech Section, may 

rhaps need a little Correction; _ | 
E the Theorems will ap _ 
Speculation, and the Problems ſo regular — 
ſucceſsful in the Practice, as is ſufficient for a 
Learner. However, to apply ſome Remedy 
to this Inconvenience, there are added at the 
End of the Book ſome later Tables, which are 
formed according to the celebrated Mr . 
Head's Obſervations. 


| 1 haye erhibited rar Fory Problem o to be 
practiſed on the Globe, and Thirty-five mare 
of various kinds, to de 


by manual 
Operation, with the Al 


of ſorne Geometrical 
Practices. Theſe were very ſenſible Allure- 
ments to. my younger loquirles into theſe - 
Subjects, and 1 hope they may attain the 


ſame Effect upon be of my Readers. 


It was my Opinion, that it would be a very 
delightful Way of learning the Doctrine and 
775 of the S Þ ere, to have them mage <5: 

a Variety of Figures 'or Diagrams ; 
certainly much wanting in mo rol Wh that 
I have peruſed. 1 have therefore drawn Thirty 
Figures with my own Hand, in order to reu- 
der the Deſcription of. every r more. in- 
telligible. 2 


1 have endeavoured to 88 vor 2 
Minds, and entice them to theſe r b 
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all thoſe eaſy and agreeable Operations relat- 
ing both to the Earth and the Heavens, which 
probably may tempt them on to the higher 
Speculations of the great Sir. I/aac Newton, 


, * 


Vet there ſhould be a due Limit ſet to 
theſe Inquiries too, according to the different 
Employments of Life to which we are called : 
For it is poſſible a Genius of active Curiofity 
may waſte too many Hours in the more ab- 
ſtruſe Parts of theſe Subjects, which God and 
his Country demand to be applied to the Stu- 
dies of the Law, 2 15 or Divinity; to 
Merchandize, or Mechanical Operations. 


If I had followed the Conduct of iriere In- 
clination, perhaps I ſhould have laid out more 
of my ſerene Hours in Speculations which 
are ſo alluring : And then indeed I might 
have performed what I have here attempted 
in a Manner more anſwerable to my Deſign, 
and left leſs for the Criticks to cenſure, and 
my Friends to forgive. But ſuch as it is, I 
put it entirely, Sir, into your Hands to re- 
view. and alter whatſoever you pleaſe, and 
make it anſwerable to that Idea which I have 
formed of your Skill. Then if you ſhalt 
think fit to preſent it to the World, I per- 
ſuade myſelf I ſhall not be utterly diſappoint- 
ed in the Views I had in putting theſe Papers 
c 
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together, many of which have lain by r me in 


bilence above twenty Years. 


A 


Fareyrel, \ dear Sir, and forgive the Trou- 
ble that you have partly devolved on yourſelf, 
by the too favourable Opinjon you have con- 
ceived both of theſe Sheets, and of the Wri- 
ter of them, who takes a Pleaſure to tell the 
World that he is, with great Sincerity, 


SIR. 
Your moſt obedient Servant, 
. Teobalds, in | | 
ertſordſhire, 
i; 11, 1725. 8 


10 
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Think myſelf obliged, in Yuflice to the in- 
1 pie ning bay as well 224 Publick, te 


| alive them, that the Alterations I have den- 
tured to male in the Reviſal of this Work, are 
but few and ſmall.” The ſame Per 777 of 
Thought, and Eaſe of — whith — 2 
Zuiſb bis other Works, rupning throug 

2 of this : I do not queſtion but the World + 

- ewill meet with equal Pleaſure and Satisfgc- 

tien in the Peruſai. | 


Auguſt 20, | 
1725. 
| Jonx Eawts. 
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the een ar Globes of 1 Heavens 
Y and Hart bh, 


T5 RE is nothing gives us a more 
E: ealy or ſpeedy Acquaintance with 
the Earth and the vifible' Heavens, 
than the Repreſentation of them on a Globe 
or Sphere; becauſe hereby we) have the 
orgs Image of them {et vr. our 
Gt WE ah 
"The Tarreftrial Globe a the Earth 
wich its ſeveral Lands, Seas, Rivers, lands, 
Sc. The Celxſtial Sphene,: or-Globe, ad 


the Heavens and Stars. 


Several Points and Gireles are either: mark- 
ed or deſeribed on theſe Spheres or Globes, 
or are repreſented by * Braſs and Wooden 


Work 


à2ͤ - Wet Principles of Sect. 1. | 


Work about them, to exhibit the Places and 
the Motions of the Sun, Moon, or Stars, the 
* 5 2 ſeveral Parts of the Earth, 
together with the Relation that all ele bear 
tad une, . © * Pe: 4 

The Eartbly Globe, with the Lines 85 
Signs and Points that are uſually marked up- 
on it, is ſufficient to inform the Reader of 
almoſt every Thing that I ſhall. men — 70 
here, even with regard to the Heavens, t 
Sun and the Planets; unleſs he has a Mind 
to be particularly acquainted with the fixed 
Stars, and the ſeveral Uſes of them; then 
indeed a Celeſtial Globe is moſt convenient to 
be added to it. | 
Mot iſt, Half the Globe is ellis He. 
miſpbere; and thus the whole Globe, or 
Sphere of the Heavens, or of the Earth, may 
be repreſented on a Flat or Plane in rw He- 
miſpberes, as in the common Maps of the 
Earth, or in Dane or Deſcriptions of The . 
Heavens and Stars. | 

- Becauſe Globes are not « alway at Hand; abe 
ſeveral Points und Circles, together with their 
Properties, ſhall be ſo deſcribed in this Diſ- 
courſe, as to lead the Reader into ſonge ge- 


nefal and amperfe&t Knowledge of theſe 


Things las far as it may de done by a "Map of 
the World, which is nothing elſe but a Ne- 
preſentation of the Globe g Barth and Waters 

on two TO 22 ee 01 or at K 1 well ö 
| 1 


44 
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d expreſs theſe” matters, that a Map will afſiſt 
bim to keep them in Remembrance, if he 
has been firſt a little acquainted with. the 
Globe itſelf, 

Note ad, Though the lateſt and beſt Aſtro- 
nomers have found that the San is fixt in 
or near the Centre of our World, and that 
the Earth moves round its own Axis once in 
. twenty-four Hours with a Circulat Motiop, 
and round the Sun once in a Year with a 
Progreſtve Motion; yet to make theſe Things 
more eaſy and intelligible to thoſe that are 
 unſkilful, we ſhall Here fuppoſe the Sun, to 
move round the Earth, both with a daily 
and yearly Motion, as it appears to out Senſes ; 
namely, daily going round the Earth, and 
yet every Day changing its Place a little in 
the Heavens, till in a Vear's Time it retutns 


to the larie Place 2 F 
1? . enen 
se g . . * „ : 
05 uh _ Gireles. a 


* ” 8 
vie } 


I. H E 1 Circle are ſoch as divide 
the Globe into two equal Parts, and 
ate theſe four namely, the Horigen, the _ ; 
ridian, the Eguator, and the Ecliptick. 
I. The Horizon is a broad flat Circle, 5 | 
the Wooden Frame in which the Globe 


B ſtands. 


4 The firſt Principles of Se 2. 
ſtands. Its upper Edge divides the Globe into 
the: upper and lower Halves or Hemiſpberes, 
and repreſents the Line or Circle which di- 
vides between the upper and the lower Parts 
of the Earth and Heavens, and which is 
called the Horiaon. This Circle determines 
11 the Ring or Setting of Sun or Stars, and dif- 
I tinguiſhes Day and Night. 
When the Sun is in the Eaſt Part of the 
| | | Horizon, it is Ring. When in the Weſt 
i | Part it is Setting. When it is above the Ho- 
rizon, it is Day. When below, it is Night. 
Vet till the Sun de 18 Degrees below the 
Horizon, it is uſually called Twikight ; be- 
ctuſe the Sun- Beams ſhooting upward are 
reflected down to us by the Atmoſphere af- 
ter-Sun-ſet, or before Sun-rife : And. is up- 
on this Account that in our Horizon at Lon- 
don, there is no perfect Night in the very 
middle of Summer for two Months together, 
becauſe the Sun is not 18 Degrees below the 
Horizon. „„ RE 
The Horizon is difſtinguithed into the Sen- 
fible and the Rational. dee Fig. I. 
The Sen/ible Horizon ſuppofes the Specta- 
tor placed on s the Surfaceof the Earth or Wa- 
ter, and it reaches as far as thę Eye can fee. 
But the Rational or True Horizon, fuppoles 
the Spectator placed in the Centre of the Earth 
c, and thus divides the Globes both of the 
Heavens and the Earth into Halves. * 


% = 
74 ' 


4 
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"Suppoſe in Figure 1. the Citcle 1 4 pe is 
the Earth, u 5 5g the Heavens, bsg 
the Line making the Senſible Horizon, by 
the Rational Horizon. 

The Senfible Horizon on the Earth' or Sea 
includes 4 o, and it reaches but a very few 
Miles; for if a Man of fix Feet high ſtood 
on à large Plain, or on the Surface of the Sea, 
at 5; he could not ſee the Sea itſelf, or wp 

Land. farther than three Miles round. 

Thus it appears that the Senfibſe Horizon 
on the Earth or Sea a 3 o, differs very much 
from the Extent of the Real or Rational Ho- 

| rizon; d e. But as to the Heavens where the 
fixt Stars are, the Senſible Horizon, 5 u g ſcarce 
differs at all from the Rational Horizon, Þ ur: 
For the Eye placed in the Centre of the Earth 
c, or on the Surface of it 5, would find 
_ evident Difference in the Horizon of the fi: 
Stars, becauſe they ate at ſo immenſe a Di- 
tance, that in compariſon thereof half the 
Diameter of the Earth, that is, sf or gr, 
the Diſtance between the Surface and the 
Centre is of no Conſideration. _- 
But let it be obſerved here, that the Pla- 5 
nets are much nearer to the Earth thin the 
Fixt Stars are: And therefote half the 
Diameter of the Earth, that is, s c or. r, is 


of ſome Conſideration 1 in che n of the 
Planets, ; 


. mY " + vw 
* 
* 
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It may not therefore be improper to note 
in this Place, that ſuppoſe a Planet to be at 
8 if the Eye of the Spectator were on the 
urface of he Earth at s, be would behold it 
as level with the Horizon: But if his Eye 
were at the Centre of the Earth at c, : 
would behold it raiſed ſeveral Degrees ord * 
nutes above the Horizon, even the 
. of the Angle ger, or (which is all — 


Now the Difference between th. Place 
where a Planet appears to a Spectator, placed 
on the Centre of tho Earth, and to a Specta- 

tor placed on the Surface, is called the Pa- 
rallax of that Planet at that Time; and 
therefore the Difference between thoſe two 


Places g and 7, or rather the Quantity, of 


the Angle g cr, or sg c, is called its Hori- 
Zontal Parallax. And this is of great uſe 
to adjuſt the real Diſtances, and conſequent- 
h % real Magnitudes of the ſeveral Planets, 

this Doctrine of Parellaxes. belongs 
taker to the ſecond or Jpectal Part of Aftro- 


noiny. 


II. The Ae is a great Brazen — 
cle in which the Globe moves; it crofles 
the Horizon at right Angles, and divides 
the Globe into the Eaſtern and Weſtern 
Hemiſpheres. It repreſents that Line or 
Circle in the Heaven which paſſes, juſt 
over our Head, and cutting the Horizon 
> 2 "0: 


— 


Sed 2. Gm and 3 
in the North and South Points of it, omes 
juſt” under our Feet on the oppolite | Side of 
rhe Globe. en iS 
This Circle ſhe ws We the Sun or Stars 
are juſt at North or South, and de nes 
Noon or Midnight. has 
When the Sun is on the Merida 110 
above the Horizon to us in Gteat- Britain, it 
is juſt i in the South, and it is Noon. When 
it is on the Meridian, and under the Horizon, 
it is juſt in the North, and it is Midnight. | 
| Note, Whenſoever we move on the Earth, 
whathes Eaſt, Weſt, North, or South, We 
change our Horizon both Senfible and Ratio. 
nal; ſor every Motion or change of Plage 
gives us a Hemiſphere of Sky or Heaven 5 
over our Head a little different ai What it 
was; and we can ſee leſs on one Side of the 
Globe of che Earth, and more on che other 
Side. Ke 
| Whenſoever we mobs WORE the Eaſt or 
Weſt, we change our Meridian: But we do 
not change our Meridian if we move direatly | 
to the North or South! ; 
Upon this Account the Horizon aud Meri- 
dian are called Changeable Circles, and the 
Globe is made move e within theſe Circles, 
to repreſent this "Changeableneſs ; . whereby 
every Place on the Earth may be brought un- 
der its proper Meridian, you be ſurrounded 
with" its proper Horizon. 
| By | III. The 


8 The Firſt Principles of Sect. 2. 

III. The Equator, . or Equinof:al Line, 
croſſes the Meridian at right Angles, and di- 
' vides the Globe into the Northern and South- 
ig ; and diſtinguiſhes the Sun's 

Path into the Summer and Winter 

Half en It repreſents in the Heavens 

that very ties or Circle which is the Path of 

the Sun in thoſe two Days in Spring and Au- 

15 when the Days ang Nights are of eqtal 
th. 

2 * all the Circles of the Globe, this 
is ſometimes eminently called The Line; and 
paſſing, over it at Sea, is called by Sailors, 
Croſſing the Line. 

Note, The Sun, Moon and "yy wh all 
the Frame of the Heavens, are fuppoſed. to 
be. whirled round from Eaſt to» Weſt, every 
twenty-four Hours upon the Axis of = 
Equator, or (which is all one) in their ſeveral 
Paths parallel to the Equator, This is calls 
| ed their Diuſ nal, or Daily Motion. 
IV. The Ecliptick Line is the Sun's An- 
N nual or Tearly. Path, cutting the Equinoc- 
tial in two oppoſite Points obliquely! at zhe 
Angles of 2 237 Degrees. On it are figured 
the Marks of the 12 Signs, through which 
the Sun paſſes, namely, Aries the Ram v, 
Taurus the Bull v, Gemini the Twins x, 
Cancer the Crab &, Leo the Lion g, Virgo 
the Virgin w, Libra the Balance , Scor- 
pio the aer m, Sagietarſts: the Archer 2, 

Capri 
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Capricornus the Sea-Goat , Aquarius 
the Waterer a, Piſces the Fiſhes X. BE 
Theſe Signs are certain Conſtellations, or 
Numbers of Stars, which are reduced by the 
Fancy of Men for Diſtinction Sake into the 
Form of twelve Animals, and for the. Uſe of 
the Engliſh Reader may be deſctibed thus. 


| The Ram, the Bull, the heavenly Tee, 
And next the Crab "ihe Lion ſhines, 2 
We Virgin, and the Scales 
The Scorpion, Archer, and OO 
© The Man that holds the Water-pi 
oh And Fiſh with Suter Ti ab, 


- Ainong theſe Signs Aries, TA Ge- 
mini, Cancer, Leo, Virgo, are called Nerth- 
ern. But Libra, Scorpio, Sagittarius, Ca- 
pricornus, | Aquarius, Piſces,” are 8 outhern. 
Capricorn, Aquarius, Piſces, Aries, Ta aurus, 
Gemini, are Aſcending Signs, becauſe they 
ſtand in Succeſſion Northward, or riſing gra- 
dually higher in our European Hemiſphere: - 
But D Leo, Virgo, Libra, Scorpio, Fa- 
gittarius, are Deſcending Signs, for their Suc- 
cefſion tends lower toward our Horizon, or 
rather toward the Southern Hemiſphere. © * 

Each of theſe Signs has 30 Degrees of the 
Eeliptick allorted to it. The Sun, or any 
Planet, is ſaid 7 be in ſuch a Sign, when he 

is between our Eye and that Sign, or when 

| r he 
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he appears in that Part of the Heavens where 
thoſe Stars are of which the Sign is com- 

If it be. inquired, How we can know the 
Place of the Sun among the Stars, ſince all 
the Stars near it are loſt in the Sun- Beams? 
It is anſwered, That we can ſce plainly what 
Conſtellation, or what Stars are upon the Me- 
ridian at Midnight, and we know the Stars 
which are exactly oppoſite to them, and theſe 
muſt be upon the Meridian (very nearly) the 
ſame Day at Noon; and thereby we know 
that the Sun at Noon is in the midſt of them. 
So that when you have a Globe at hand on 

which the Stars are delineated, you find on 

what Degree of any Sign the Sun is in on a 
given Day, and {ce the Stars around it. ; 
_ The gun is reckoned to go through almoſt 
one Sign every Month, or 30. Days, and thus 
to finiſh the Tear in 36; Days, 5 Hours, and. 
9 Minutes, that is, ncar fix Hours: So that 


the Sun may be ſuppoſed, to move flowiy, as 
a Spail th ou gh almoſt one Degree of the 


Ecliptick Line eyery Day jrom. tbe Meſf to the; 
East, While it is hir led , round together 
with the whole Frame af the Heavens from. 
Eaft 10 Hall, in a Line parallel to the Equa- 
tor in the Time of 24 Heuss. 


1 


Mete, We wulgarly call the Sun's diurnal; 


3 


or daily. Patb, a Para io the Equatof, 
911 WW A «le 1 1 1 e though 


* 
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though properly it is a Spiral Line, wh 
the Sun 15 th, making all the Year log, 

gaining one Degree on the Eclipt 4 daily. 
From what has been now Aid it 9 
Jainly, that the l Line, or Eguator 


itſelf, is the diurnal Path of the Sun about the 


20th or 21ſt of March, and the 23d. of 19 
e which are the two oppo 
where the 1. K or Yeatly pal Kelche 
Sun, cuts the tor... 9 

And theſe. = Days are called Fa che Ea 

noctia! Days, when the Sun riſes; and ſets at 
fx o Clock all the World over, (that is, where 
it riſes and ſets at all that Day:) and the Day 
and Night are every where of equal. 8 
and indeed this is the true Reaſon Why 
Line is called the Eguator or the he — "FM 


It may net be improper, in OY "Me to re⸗ 
mark, that thoſe 5 Hours and. Minptgs, 
which the Sun' 5. Annual. bee Ih res 
above 365 Days, will in "iow — 


amount .t9., near. a a whole P I 
every fourth Year, has 366 Da i i 0 is 
called the Leap-Nar. Note, The vpe: added 
Day in that Year is the 2gth of February 1 in 
Great-Britain. 19.9005. 25 AMO Y 3 
It may be farther remarked alſo,” that 50 
odd Ii Minutes, which in this, Account are 
wanting yearly to make up a complete Day 
of 24 Hours; are accounted for in the New 
"a by leaving, gut. n WAR Day once in 
Wi 1 I 
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133 or 134 Years *. And it is the Neglect of 
accounting for theſe odd Minutes in the Old 
Style 15e a thouſand Vears backwards, that 
has made the Difference between the Old Style 
and the New to be at preſent Eleven Days. 

Note, The Zodiack is fancied as a broad 
Belt ſpreading about 7 or 8 Degrees on each 
Side of the Ecliptick, ſo wide as to contain 
molt of thoſe Stars that make up the 12 Con- 
ſtcllations, or Signs. 

"Note, The inner Edge of the wooden Hiri. 
zon, is divided into 360 \ Degrees, or- 12 times 
85 allowing 30 Degrees to every Sign or 

nſteJlation, the Figures of which are * 

drawn there. : 

The let Circle to theſe, on the Hciizon, 
contains an Almanack of the Old Style, which 

ins the Veat eleven Days later; and ane 
next Circle is an Almanack of the New Style, 
which begins ſo much ſooner; and theſe 
ſew in What Sign the Sun 'is, and in what 
Degree cf that dign he. is every Day in the 
Year, whether you. count by, the Old Style or 
the New. | Note, | 


w "This was bse to be tan by Pope Gregory, i in 
the Lear 1582, in this manner. Since three times 433. 
Years make' near 400 Years, he ordered the additional 
Day to be omitted at the End of three Centuries fuccef- 
. and tobe retained. at the 400th Year, or 4th Cen- 

"Bux i in this Reformation of the Kalendar, he look- - 
20 ack no farther than the Council of Nice. This Order 
almoſt all foreign Nations obſerved: Great-Britain did 
not obſerve it till the Year 1752, when it was imroduced 
and cftabliſhed by Act of Parliament. 


Seft.z, Gregraphy and Aftronomy. 13 
Note, One Side or Edge of the brazen. Me- 
ridian is alſo divided into 360 Degrees, or 
4 times 90; on the upper Semicircle where- 
of the Numbers uſually begin to be counted 
from the Equator both ways. toward the Poles: 
On the under Semicircle they begini-to' be 
counted from the Poles both: ways toward the 
Equator for ſpecial Uſes, as will afctrrpanep- 
pear. And it ſhould be remembered, that it 
is this Edge of the Braſs. Circle, Ghich is 
graduated, or divided: into Degrees: a is 
properly the Meridian Line. 
Ree: The Equator and the Ecliptick * 
called Unchangeable Circles, becauſe heteſo- 
ever we travel or change 1 
Fanh, * Circles are il the ore 
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| 07 the Leſſer" e | 


TH E Leſſer Circles divide th Globe 
into two unequal Parts, and are' theſe 
four, all parallel to the Equator, namely, che 
two Tropies, and the two Polar Circles. 
I. The Tropic of Cancer juſt touches the 
North Part of the Ecliptick, and deſcribes 
the Sun's Path for the longeſt: Day in Sum- 
mer: It is drawn at 23 Degrees Diſtance 
from the Equator toward the North And it 
is called the Tropic of. Cancer, beeauſe the 
Sun enters into that Sign the 21ſt of June, 

che 1 Day in the Year. 
II. The 


14 De firſ F en of Sect. z. 
II. The Tropic Capricorn juſt touches 
the South Part of the Ecliptick, and deſcribes 
the Sun's Path for the ſhorteſt Day in the 
Winter: It is drawn at 23. Degrees Diſtance 
from the Equator toward” the South. And 
it is called the Tropic of Capricorn, becauſe 
the Sun enters into that Sign the 2 iſt of De- 
cember, the ſhorteſt Day in the Lear. 

Nute, What 1 ſpeak Job the ſhorteſt and 
longeſt Days, relates only to us who dwell on 
the North Side of the Globe; Thoſe who 
dwell on the South Side, have their longeſt 
Day when the Sun 1 is in Capricorn, and their 
ſhorteſt'in Cancer. 

II, and IV. The North and South" Piu, 
| Cirekes are drawn at 23 Degrees of Diſtance 
from each Pole, or which is all one, at 90 
Degrees Diſtance from the contrary Tropic ; 
becauſe the Inhabitants under the Polar 
Circles, juſt loſe the Sun under the Horizon 
fo one Whole Day at their Mid. winter, or when 

it is in the utmoſt Part of the contrary Side 
of the Eeliptick ; and they keep it one whole 
Day, or 24 Hours, above their Horizon at 
their Mid. ſummer, or when it is in the near- 
eſt Part of their Side of the Ecliptick. 

The North Polar Circle is called due e. 
tick Circle, and the South is the Antarcticł. 

Here I might mention the Five Zones by | 
whe the 3 divided the Earth, for 
they are a ſort. — . _ _— 

0 1::2achape - 
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haps theſe may be as well referred to the fol⸗ 
= lowing Part of this Book. - OD ende 


SECT. 5 
os f the Points. Soni 5 | 


HE 10 remarkable Nm; in hb Hea- 
vens are/theſe twelve or fourteen. 

1, and II, are the two Poles of the Earth, 

or Heavens; namely, the North and the South, 

- which are ever Stedfaſt, and round which 
the Earth or the Heavens' are ſuppoſed to 
turn daily, as the Globe does upon chess Iron 

Poles. Theſe are alſo the'Poles of the Equator, 
for they are at go Degrees Diſtance from it. 

From one of theſe Poles to the other, a 
ſuppoſed Line runs through the Centre'of the + 
Globe of the Earth and Heavens, and is called 
the Axis or Axle of the World. 05 

III, and IV, are the Zenith, or Point jut 
over Our Head; and the Nadir, or the Point 

juſt under our Feet, which may be properly 
called the two Poles of tbe Horizon, for they 
are go Degrees diſtant from ĩt every Way. 

V, VI, VII, and VIII, are the four 5" 0 
nal-Points of Eaſt, Weſt, North, and Sornth 
Theſe four Points are in the Horizon, winch 
divide i it into four equal Parts, ' 

Note, For the Uſes of Navization: or Sal 
ing. each of theſe Quarters of the Heavens, 
Eaft, Weſt, North, and South, are ſubdivided 

into N Points, which are called * ; 
| a 
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io that there are 32 Rhumbs or Points in the | 
whole, each containing 114 Degrees. Theſe | 
are deſcribed on the utmoſt Circle of the 
wooden Horizon. 

From the Nox ru towards the Eaſt theſe 
Points are named, North and by Eaſt, North 
North-Eaſt, North-Eaſt and by "North, 
Nerth-Eaft ; North-Eaſt and by Eaſt, Eaſt- 
North-Eaft, Eaſt and by North, 'Eaf,, c. 
Then from the Eaſt — the South nt 

much in the lame manner. 

The whole Circle of 360 Degrees divided 
a this manner is called the Mariner s Compaſi, 
by which they count from what Point of the 

Wo eavens the Wind blows, and toward what 
Point of the Earth they direct their te) 
which they” call Steering their. Garfe, 


Fes 
X. and X, are the two Solfticial, Elea: 
Theſe are the ing of the Signs Cancer 
and Capricorn in the Ecliptick Line, where 
the, ick juſt touches thoſe two Tropics. 
Theſe Points ſhew the Sun's Place the longeſt 
and ſhorteſt Days, namely, the 22ſt of June, 
k. the 21ſt of December. 
Note, Theſe twoDays are called the Soi 

' mer and Winter Solſtices, becauſe the Sun ſeems 
to ſtand ſtill, that is, to make the Length of 
Days neither increaſe nor decreaſe. fRnſbly for 
twenty Days t 

x, and XII. Are Aries and Libra, or the 
two. Equinofial Points, * the Ecliptick 
Cf cuts 


? 
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cuts the Equator : When the Sun enters into 
theſe two Signs, the Da yy and Nights are e- 
qual all over the World. It enters Aries in 
Spring the 21ſt of March, which is called the 
Vernal Equinox, and Libra in Autumn the 
23d of September, which: is called the Au- 
tumnal 8 | ' 

Theſe four Points, namely, rwoEquinoCtial 
and two Solſticial, divide the Echpuck, into 
the four Quarters of the Year. ._., 

Here let it be noted, that the twelve Coo- 
ſtellations, or Signs in the Heavens, obtained 
their Names about two thouſand Years 
or more; and at that time the Stars that 
up Aries or the Ram, were in the Place where 
the Ecliptick aſcending cuts the Equator z but 
now the Conſtellation Aries is moved upward 


toward the Place of Cancer near thirty 


and ſo every Conſtellarion is moved "> ak? 
in the Ecliptick from the Weſt toward the 
Eaſt near thirty Degrees; fo. that the Conſtel- 
lation or Stars that make up the Sign Pilces, 
are now in the Place where Aries was, or 
V bere the Ecli ick cuts the Equator in tho 
Spring: And the Conſtellation Virgo is now 
—_ Libra was, or where the Ecliptick 


cuts the Equator in Autumn, So Gemini is 


in the Summer Solſtice ' where Cancer Was; 
and Sagittarius 1n the Winter Solſtice. where 
Capricorn was: And by this means the Sun is 
got into the AE in Piſces 12 W 


and 


1 * —— 
* 
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and is arrived at the Solftices in Gemini and 
Sagittarius, that is, When it is among this 
Stars. | 

This Alteration is called che Proceſſion of 
*the Equinox, that is, of the Equlnoctial At 
or Stars, which ſtem to be gone forward, 
that is, from Weſt to Eaſt; but ſome call ir 
the Retroceſſion of the Equinox, that is, of 
the two Equinoctial Points, which ſtem to be 
gone backwards, that is, from Faſt to Weſt. 
This comes to paſs by ſome ſmall Variation 
of the Situation of the Axis of the Earth, with 
"regard to -the Axis of the Ecliptick, round 
which it moves by a conical Motion *, and 
advances 30 Seconds, or almoſt a Minute of 
a Degree every Year, which amounts to one 
whole Degree in 72 Years, and will fulfil a 
complete n in 25920 Veats. This 
Period ſome have called the Platonical Year, 
when ſome of the Antients fancicd all things 
ſhould return into the ſame State in which 
they now are 

Vet we Call theſe Equintidl 400 Sa 
cial Points in the Heavens, and all the Parts 
2 the ' Ecliptick by the flame ancient! = 

TY 

* „be Aziaof the Earth i is ſuppoled to be ſallened 5 
its Middle in the Centte, while both Ends of it, or each 
of the Poles in this Motion deſcribes a Circle round each 


Pole of the Ecliptick, which is the Baſe of the Cone. 
The Vertexes of each of theſe Cones meet in the Centre 


of the Earth; and by this Motion of the Earth, all the 
Art Stars ſeem to be moved from their former Places j it 
Circles parallel to the Ecliptick. 
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ſil ane uric and mark them till with 


the ſame Characters, namely, V. V, I, S, K. 
Fr. though the Canſtellations themſelves ſeem 
to be removed ſo much forwarxe. 
XIII, and XIV. Here it may not be im- 
proper, in the laſt Place, to mention the Poles 
of the Ecliptict, which are two other Points 

marked generally in the Celeſtial Globe. 
I there were an Axis thruſt through the 
Centre of the Globe juſt at right Apgles 
with the Plane of the Ecliptick, its Ends or 
Poles would be found in the two Polar Cir- 
cles. So that a quarter of a Circle, or go De- 
grees, numbered directly or perpendicularly 
from the Ecliptick Line, ſhew the Poles of the 
Ecliptict, and fix theſe two Points through 

which the two Polar Circles are drawn. 
It is uſual alſo in Books of this kind, to 
mention two great Circles called Colures, 
_ drawn ſometimes on the Celeſtial Globe thro? 
the Poles of the World, one of which cutting 
the Ecliptick in the two Solſticial Points, 
is called the So/ircial Calure; the other cut- 
ting it in the EquinoCtial Points, is called the 
Eguinoctial Culure; but they are not of much 
uſe for any common (Purpoſes or Practices 

that relate to the Globe. 97 

I think it may not be amiſs, before we 
proceed farther, to let the Learner ſee a Re- 
preſentation of all the foregoing Circles and 
Points on the Globe, juſt as they ſtand in our 
Horizon at London, and fo far as they can be 
C re- 


- 


the Eye of the 8 
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on a flat Surface, and in Reraight 


Let the North Pole be raiſed above the 
North Part of the Horizon 51+ Degrees, 
which are numbered on the brazen Meridian, 
then let the Globe be placed at ſuch a Diſ- 


Lanes. 


tance as to make the Convexity inſenſible, 


and appear as a flat or plain Surface, and let 
An juſt level and op- 
_pofite to c, which repreſents the Eaſt Point of 
the Horizon; then the Globe and the Cir- 
cles on it will appear _ as * in 


Figure 111. 
| The large Circle divided by every he De- 


ts the Meridian, the reſt of the 
and the leffer Circles are there named, 
roger with the North and South Poles. 7 is 
the Zenitb of London, & the Nadir, n the 
South Point of the Horizon, o the North 
Point, c the Eaſt and Weſt Points, s the Sum- 
mer Solftice, w the Winter Solſtice, *a the E- 
cliptic : North Pole, e the Ecliptick's South 
Pole. The two Equinoctial Points are re- 
* by o, ſuppoſing one to be on this 
Side, the other on the oppõfite Side of the 
Globe. | 
If you would hand the two' Colures re 

ſented here in this Figure, you muſt ſuppoſe 
the Meridian to be the Solficral Colure, and 


the Axis of the World to repreſent the Equz- 
wen al Colur * 
| Note, 
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Note, This Repreſentation, or Projection 
of the Sphere in ſtraight Lines is uſually called 
the Analemma. See how to project it, or to 


erect this Scheme, Se. XX. Prob. XV. E. 
XXIII. 
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of Longitude and Latitude on : the Earthly 
Globe, and of different Climates. 


TI E various Parts of the Earth and 

Heavens bear various Relations both 
to one another, and to .theſe ſeveral Points 
and Circles, which have been deſcribed. _ 

Firſt, The Earth ſhall be confidered here. 

Every Part of the Earth is ſuppoſed to 
have a Meridian Line paſſing over its Zenith 
from North to South thro' the Poles of the 
World. It is called the Meridian Line of that 
Place, becauſe the Sun is on it at Noon. 

That Meridian Line which paſſes through 
| Fero, one of the Canary-Iſlands, has bom 
uſually agreed upon by Geographers as a fit 
Meridian, 3 which the reſt are ccunted 
by the Nutnber of Degrees on the Equator. 
Others have placed Bo firſt Meridian in 
Tenarif, ade of the Canary- Iſlands, which 
is two Degrees more to the Eaſt, but all this 


is Matter of Choice and Cuſtom, not of Ne- "NP, 


ea e 
C 2 The 
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The Longitude of a Place is, ifs Diſtance 
from the firſt Meridian toward the Eaſt. mea- 
ſured by the Degrees upon the Equator, So the 
Longitude of London is about 20 Degrees, 
counting the firſt Meridian at Fro. 

Nete, In Engliſh Globes or Maps, ſome- 
times the Longitude is computed. from the 
Meridian of London, in French Maps from 
that of Paris, &c. for it being purely arbitrary 
where to fix a firſt Meridian, Mariners and 
Map-makers determine this according to their 


Inclination. When only the Word Longitude = 


is mentioned in general, it always meals the 
Diſtance Eaſt ward; but ſometimes we men- 
tion the Longitude We ward as well as Eaſt- 
ward, that is, from London, or Paris, Cr. 
eſpecially in Maps of particular Countries. 
By the Meridian Circles on a Map or 
Globe, the Eye 1s directed to the true * i- 
tude of any Place according to the Ren 
marked on the Equator: And upon this Ac- 
count the Meridians are nee called 
Lines of Longitude. | 1 
The e of a Place is, * Diſtance 
from the Equator toward the North or South 
Pole meaſured by the Degrees on the Meridian, 
So the Latitude of London is 51 W * 
Minutes, that is, about 9 14. 
A Place is ſaid: to have North: nnd or O 
South Latitude, according as it lies — 
the North Pole or South Pole in its Diſtance 
from the Equator. So London has 514 De- 
grees of North Latitude, The 
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The Elevation of the Pole in any particular 
Place is, the Diſtance of the. Pole above the 
Horizon of that Place, meaſured by the Degrees 
6n-the Meridian; and is exactly equal to the 
Latitude of that Place: For the Pole of the 
World, or of the Equator, is juſt ſo far diſtant 
from the Horizon, . as the Zenith of the Place 
(which is the Pole of. the Horizon) is diſtant 
from the | Equator. , For which reaſon: the 
Latitude of the' Place; or the Elevation'of the 
Thing. are uſed promiugully' for the fame 
The Truth of this Obfureation,s e 
that: be Latitude of. the Place and the Poles 
Elevation are equal, may be proved ſeveral 
Ways; I will mention. but theſe two. * 
Fi r . 1 | 
Let H o be e 2 che Zenith, 
ale Point over London, E z the Latitude 
of London, 51+, o the Elevation of the 
North Pole above the Horizon. Now that 
E 2 is equal to P o is proved thus. 
Demonſtration I. The Arch z r added to 
E 2 makes a Quadrant, (for the Pole is always 
at 9o Degtees Diſtance from the Equator.) 
And the Arch z p added to y o makes a 
Quadrant, (for the Zenith is always at go 
Degrees Diſtance from the Horizon,) Now | 
if the Arch z ? added either to E 2 ortoyo 
con equal i a D. then E 2 muſt be 
equal to FP o. 


| c 3 Dema⸗ 
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Demon ſtration II. The Latitude x 2 muſt 
be the fame with the Pol's Elevation P O: 
For * the Complement of the Latitude, or 
the Heighth of the Equator above the Hori- 
zon E H is equal to the Complement ' of the 
Pole's Elevation p Zz. I prove it thus. The 
Equator and the Pole ſtanding at right An- 
ges, as ECP, they complete a Quadrant, 
or include 90 Degrees: Then if you take 
the Quadrant E c out of the Semicirele, 
there remains p o the elevated Pole, and 
E h the Complement of the Latitude, "which 
complete another Quadrant. Now if the 
Complememt of the Latitude added to the 
Elevation of the Pole, Will wake a Quadrant, 
then the Complement of the Latitude is equal 
to the Complement of the Pale's Elevation, 
and therefore the Latitude is equal — — the 
Pole's Elevation; for here the Goa 
of any two Arches are equal, 0 Arches 
themſelves 2 alſo 158 en n 
Ws n=) one As 


Note, The Complemtnt of ar Mer or Angle under 
90 Degrees, denotes ſuch a Number of Degtecs as is 
ſufficient to make up 90; as the Complement of 50 De- 

rees is 40 Degrees, and the C:mplegnent of 5 ＋ is 384 

egrees, And io the Complement of the Sine or Tan- 
| gent of any Arch is called theCo-fing, or Co-tangent 7 80 

alſo in Aſtronom __ and Geography we ule the Words 
 Co-laiitude, Co- ullitune, Ca-declination, &c. for the Com- 
plement of the I. atitude, Altitude, or Neclination, of 


which Words there will be more * Uſe among 
the Problems. | 


24 
As Place is ſuppoſed to haye its pro- 
8 or Line 07 Lo gitude, ſo ey 
Place has its proper Line of Latitude, which 


bee. f. 
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is a Parallel, to the Equator, » By en 7758 
leis the Eye is directed to the Foxy 


Latitude of the Hes 7 Mop on the Mac 
4, AY g given, 


n GO NO 


Longitude 50 
_— pd where to x apy Place, or where 
to find it in any Globe or Map: For [fie 
thoſe. two ſuppoſed Lines, «TE the Ly 
of Longitude, and Parallel of Latitude, cro 
each other, is the Place inquired, 80 if you | 
ſeek the Longitude from Fero, 20 Degrees, 
and the 3 12 Degrees, they will ſhew 
the Point where London ſtands. 
Thoſe Parallels ef nine, 7 we 9 
at ſuch Diſtances from each 


nearer to the Poles, as Wade ch e. 8 


G 


P Days and longeſt Nights of the Inhabitants 


an Hour longer or ſhorter, include 


5 8 Climates, which are proportion- 
ally a or colder, according to their Di- 
tance from the Equator. Though. it muſt be 
owned that we — uſe the Word Climate 
in a more indeterminate. Senſe, to ow” 
Country lying nearer or farther, from the 
tor, and conſequently hotter or colder wit 
preciſe Idea of its longeſt Day being faſt 


1 an Hour ſhorter oc longer than in * net 
INES is 34H) Be 
"O'S. © 2,00 
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The Tatitude is nevet counted beyond 90 
Degrees, becauſe that is the Diſtance from the 
uator: to the Pole : The Longitude ariſes to 
any Number of Degrees under 360, becauſe 
it is counted all N 7 9 the Globe, 
If you travel never fo fat direly e 
Eaſt. or Weſt, your N is ſtill the ſame, 
but the L If directly toward 
North or South, your E tude is the fame, 
but, the Laritud As, ou go — 
then vou change both 0 0 Ton? de and 
Latitude. * N * * 
The Latitude of 4 Place, or "the Elevation 
of the, Pole above the Horizon of that Place, 
repards only theD iBance Northward or South- 
ward, and is very eaſy to be determined by 
he Sun or Stars with Certainty, as Seck, XX. 
Ptob. VII, and IX. becduſe; when they are 
| n the Meridian, they keep: a regular and 
er Diſtance from the Horison, as well 
5 Ste their certain” and regular' Diſtances 
the E quater, and from the two Poles, ' as 
ae weten hereafter: So that either by Fg ; 
75 'of Stars (When. died travel Norte or 
Southward) it may be found preciſely how 
much your Latitude alters. Daf „ 11s 
But it is exceeding difficult to determine 
what is the Lengitude of a Place, or the Dij-—- 
= - tabce "of any two d Place from each other Eaſt- 
Ward or Weſtward by the Sun or Stars, be- 
cauſe they are always moving round from Eaſt 
to Welt. 


The 
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The Longitude of a: Place has been there- ; | 


fore uſually found out and determined 

meaſuring the Diſtande travelled on the E 

or Sea, from the Weſt : toward the Eaſt; ſup» 
bg you know e ade of the Place 


ne ſet . 121 iat! 
17 000 „ ibI isl emi] ff o 
0 
A St T 8 5 0 T. „VI. 1 8 101 1 
of Righ Aeon De — Hr. 
| Circles. A an Pod ; of 
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Havinc conſidered. * 4 the 

Parts gf tbe Earth bear to theſe arti- 
ficial Lines on the Globe, we come, ſecondh, 
to ſurvey the; ſeveral Relations that the Parts 
of the Hegyens,..the. Sun or the Stars, bear 
to theſe ſeveral i imaging Points and age 
Lines or Circles. 

The Right Aſcenſion of the Sun, or any 
Star is u Diſtauce from that Meridian which 
ipaſſes through the Point Aries, counted tmn 
whe Eaſt,» ah meaſured. onthe Eguator; it is 
Ny ſqrmie-Dh ing with Longitude on the ac 
Glabe. | r 
The Hour ju thee Son; or Any Star, ” 10 
reckoned alſo by the Diviſions of the Equa- 
tor; but the Hour differs from the rat | 


- Aſcenfion chiefly in this, namely, The R. 
ee is reckoned from that Meridian hi 
es 
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2 Aries 3 dhe Hour is reckoned on 


the EarthlyGlobe, from that Meridian which 
paſſes throngh the Town o City ed; or 
it. is reckoned on the heavenly ang 
that Meridian — 
in the Ecliptick, and which, when it is brou 
ny the Brazen Meridian, repreſents Noor | 


There is alſo this Difference. The Ri gbt 
Seelen is often comps „ 
grees all round the Equator, and proceeds 
— The Hour is counted by every 15 
Degrees from the Meridian of Noon, or of 
Madnight, and proceeds in Nutuber to 12, 
5 begins again: Though ſometimes 
ce Right Aſcenſim is computed by Hours alſd 
inſtead of Degrees, but ds to a4. 8e 
the Suns Right Aſcenſon the 10th of May is 
Degrees,” or a8 ſorties tj called three 
2 and 56 Minutes. 
be 25 Lines which are called ies 4 
Don tude, or Meridians on the Earth, aro. 
called wr Circles on the heavenly Globe, "if 
ther. 18 drayn thfough the Poles, of the 
World 15 Degrees on dhe Equator, 
for - ny they * my divide the 360 Fa or 


Degrees! into £4 Hours. 
"Note, As 1 cn. congrats ncaa 
15 Minutes make one Minute 


in Time, and — 


le ges * _ ? 
age Time, '© 11 
* | | Now, 


* 


$e.6. Gragraphy and Mi 29 
Note, Degrees are marked ſometimes with 
0 ) or with a ſmall Circle (), Minutes of De- 
grees with a Daſh (), Secorile.of Minutes with 
a double Daſh (0, Hours with (), Aﬀnutes 
of Durs ſometimes with (*), and: ſornetimes 
«Daſh: Seconds with a double Daf. 
Zy theſe. Meridians or Hour - Lines crbiling | 
the Equator on the heavenly Globe, tha Nl 
is directed to the true Hour, or the Degree of 
Rigbt Aſcenflon'on the Equator, though" the 
Sun or Star may be far from the Equator, 0 
Zy theſe you JE on the 
Farthly Globe what our it is at any Blade 
in the World, by having the true — tpiv- 
en at any other Place, and by changing the 


N of * mer n 


But fines 1 Queſtions or Problems 
that relate to the Hour, carinet' be ſo com- 
maodioully reſolved by theſe few Menididhs 
or Hour- Lines, becauſe every Place on the 
Earth hath its proper Meridian whete the\Sun 
is at 12 0 Cock, thetefott there is a Braſs 
Dial. plate fixed at the North - pole in che 
(Globe, -whoſe 24 Hours do exactly anſwer 
the 24 Hour Circles which might be drain 
on the Globe: Now the Dial bein fixed, 
and the Pointer being moveable, 
ſwers all the Purpoſes of having an infinite 
Number of Hour Circles: 22 on the 
Globe, and futed to e the Hea- 


I 


7 
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vens or the Earth. For the Pointer or In- 
may be ſet to 12 O Clock when the Sun's 


true Place in the Heavens, or when any Place 
on the Earth is brought to the Braſs· Meri- 
dian, and thus the Globe moving round with 
the Index naturally repreſents, and ſhews by 
the Dial · plate the 24 Hours of any Day 
in the OP or in any n Town. or 


Ci 
of! W .2 The upper 1 o Clock. is be Howr 
of Noon, the lower 12 is the Midnight Hour, 
when the Globe is fixed for any particular 
Latitude where there are Days and Nights. 
The Declination of the Sun or Stars is, their 
Diſtance from the Equator toward the North 
e South Pole, meaſured an the Meridian; and 
it is the ſame T 1 with Latitude on the 
Eartbiy Globe: nnn 38 
Norte, Fhe Sun in e or autumnal 
Equinoxes, and the Stars that are juſt on | 
uator, have no Declinatio + » 
Parallels of Declination are Lines parallel 
to the Equator, the ſame as the Parallels of 
Latitude on the Earthly Globe. In the Hea- 
vens they may be ſuppoſed to be drawn 
through each Degree of the Meridian, and 
thus ſhew the Declination of all the Stars 3 Or 
| ee ciravia through every Degree of 
the Ecliptick,” and thus repreſent the Suns 
Patb, every Day in the Year. | Theſe parallel 
* __w — lead the Eye ta the Degree 


of 
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of the Sun's or any particular Star's Date 
tion marked on the Meridian, 
The Declination is called North or South 
Declination, according as the Sun or Star lies 
North ward or South ward from the Equator. 
Obſerve here, That as any Place, Town, of 
cih on Earth is found determined by the 
Parallel! of its Latitude croſſing its Line of 
Longitude ; ſo the proper Place of the Sum ot 
Star in the Heavens is found and determined 
by the Point here its Parallel of Declination 
croſſes its Meridian, or Line of Right Aſcen- 
fon; which indeed are but the ſelf· ſame 
Things on both the Globes, though Aſtrono- 
mers have happened to give them different | 
Names. | 
Note, The Sun's utmoſt Declinatio North- 
ward in our Summer is but 23 Degrees; 
and it is juſt ſo much Seuthward\ in our Win- 
ter; for then he returns again: There the 
Tropics are placed which deſcribe the Path 
of the Sun when fartheſt from the E vator, 
at Midſummer, or - Midwinter: Theſe two 
Tropics are his Parallels of Declination on the 
longeſt and ſhorteſt Day. 5 
| While the Sun gains 90 Degrees on dhe 
Ecliptict, (which is an oblique Circle) 1 in a 
Quarter of a Year, it gains but 23+ Degrees 
of direct Diſtanee from the Equator meaſured 
on the Meridian; this appears evident on 
the Globe, and ay! | be repreſented thus in 
Fi Lure Wot 11 
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Let the Semicircle y P. be the Meri- 
dian of the Northern Hemiſphere, the Line 
Ca be the Equator or the Sun's Path at 
Aries, and Libra the Arch V the Eclip- 
tick, the Line T = O the Summer Tropic, 
the Line a e the Sun's Path when it enters 
Gemini and Leo, the Line 1 5 the Sun's Path 
when it enters Taurus and Virgo: Then it 
will appear that in moving from V to >the 
Bun gains 30 Degrees in theEcliptick, in about 
a Month, and at the ſame time 12 Degrees 
of Declination, namely, from v to n. Then 
moving from x to x; in a Month more ĩt gains 
30 Degrees on the Ecliptick, and 8+ Degrees 
of Deelination, namely, from n to a. Then 
again from æ to S in a Month more it gains 
30 Degrees on the Ecliptick, and but 3+ De- 
grees of Declination, namely, from a to T. I 
might alſo ſhew the fame Difference between 
its Declination and its Motion on the Ecliptict 
in its Deſcent from & to N, m, and =, * 
By drawing another Scheme of the ſame 
Kind below the Line Y C we might repre- 
ſent the Sun's Deſcent towards the Winter 
Solſtice, and its Return again to the Spring; 
and thereby ſhew. the ſame Difference be- 
tween the Sun's Declination and its Motion on 
the Echptick in the Winter Half-Year, as the 
eſent Scheme ſhews in the Summer Half- 
Car. py 
Hereby it is evident how it comes to paſs, 


that the Sun's Declination alters near half a 
Degree N 
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every Day juſt about the Equinoxes; 
but it ſcarce alters fo much in 10 or 12 Days 
on each Side — Solſtices: And this ſhews 
the 2 why ; oy nar Ar and 
Nights o faft in Septem- 
9 — Jar” e June and De- 
cember: For . —. to 1 increaſe of the 
Sun's Declination in — its Semidiurnal 
Arc * will be larger, and conſequently it muſt 
— e —_— — to its full 
t at Noon, and it ſtays ſo much longer 
above the Horizon before 1 11 Get, - 
Thus while the Sun's Declination increaſes 
or decreaſes by flow the Length of 
the Days muſt increaſe and decreaſe but v very 
flowly; and when the Sun's Declination in- 
0 and decreaſes ſwiftly, fo alſo muſt the 
* the Days : All Abich are very na- 
urally and eaſily repreſented by the Globe. 


SECT, vn. 


Of Longitude and Latitude on the Heaventy 
Globe, and of the Nudes A 
the Planets. 


T HE Longitude ond Laritule in Aſtro- 
| TE are 1 different Things from 


| * The Diurnal Are is that Part of the Circle or Pa- 
ralle] of Declination which is above the Horizon, and 
the-Half of that Part is called the Semidiurnal Arc. 
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Longitude and Latitude in Geography, which 
t to create ſome Confuſion. 22 


© The Longitude of the Sun or any Star is, 77s 


Diſtance from the Point Aries ard, meas 
ured in the Echptick. This is a ſhort way of 
deſcribing i it, and agrees perfectly t to the Sun: 
But in truth a Star's Zongitude is its Diſtance 
Eaſtward from a great Arch drawn per pendi. 
cular: to the Ecliptick thraugh the Point nen, 
and meaſured on the Ecliptick. 
Me do not fo uſually: talk of the Sun 5 
Longitude, becauſe we call it hi Place in the 
Ecliptick, reckoning. it no farther backward 
than from the Beginning of the Sign in which 
he is. So the 25th Day of June, we ſay the 


Sun is in the 14th Degree of Cancer, pn de 


in the 104th Degree of Longitude. 

The Latitude of a Star, or Planet i * ies 
Diftance from the Ecliptick, meaſured; by. an 
Arch, drawn through that Star perpendicular 
to the Eclipticł. 

Longitude and Latitude on the Heavenly 
Globe bear N the ſame Relation to the 
Ecliptick, as they do on the Earthly Globe 
to the Equator. As the Equator i is the Line 
from which the Latitude is counted, and 
on which the Longitude is counted on the 
Earthly Globe, fo the Ecliptick is the Line 
from which the Latitude, and on which the 
CLongitude are counted on the Heavenly 
| Globe. 1 Nie 


| Sec. 7. Geography and Aero nomy. X A 


And thus the Lines of Latitude in the Hea- 
venly Globe are all ſuppoſed Parallels to the 
Ecliptick, and the Lines of Longitude cut the 
Ecliptick at right Angles, and all meet in 
the Poles of the Ecliptick, bearing the ſame 
'Relation to it as on it Earthly Globe they 
do to the Equator. _ „ 

The Latitude of a Stat or Planet is called 
NMortbern or Southern, as it lies on the North 

or South Side of the Ecliptick. | © 

The Sun has no Latitude, becauſe it is al- 
ways in the Ecliptic. This Relation of La- 
titude therefore chiefly. concerns the Planets 
and Stars, | 4 oh 0d Mags 

The Fixt Stars as well as the Planets have 
their various Longztudes and Latitudes ; and 
their particular Place in the Heavens may 
be aſſigned and determined thereby, as well 
as by their Right Aſcenſion and Declination 
Which I mentioned before; and Aſtronomers 
uſe this Method to fix exactly the Place of a 
Star +. But I think it is eaſier for a Learner 
to find a Star's Place by its Declination, and 

5 "Riche 

+ Afttonomets know that not only the 1+ Conſtella- 
tions of the Zodiac, but alſo all the Fixt Stars ſeem 10 
move from the Welt toward the Eaſt about 500 in a Year, 
or ane Degree in 72 Yeats, in Citcles parallel to the 
Hptick. Therefore their Declination is à little altered 

In 72 Veats tine. that being meaſured from the Equator: 

But their Latitude never altere, that being meaſured. from 
the Ecliptick: And upon this Acciiunt Aſtronomers uſe 
the Latitude rather than the Declination in their Meaſuresy 
becac ſe it abides the ſanie for w . 


, . 
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Right Aſcenſion ; and the common Aſtrono- 
mical Problems ſeem to be ſolved more natu- 
ral y and eaſily by this Method. 

It may be here mentioned, though it is 
before its proper Place, that the ſeveral Planets, 
namely, Saturn, Jupiter, Mars, Venus, Mer- 
cury, and the Moon, make their Revolutions 
at very different Diſtances from the Earth, 
from the Sun, and from one another ; each 
having its diſtin Orbit or Path nearer or 
farther from us. And as each of their Orbits 
is at vaſtly different Diſtances, ſo neither are 
they perfectly parallel to one another, nor to 
the Ecliptick or yearly Path of the Sun. 
Thence it follows, that theſe Planets have 
ſome more, ſome leſs Latitude; becauſe their 
Orbits or Paths differ ſome few Degrees from 
the Sun's. Path, and interſect or eroſs the 
N at two oppoſite Points in certain 
ſmall Angles of two, three, four or five De- 
grees, which Points are called the Nodes. 
The Node where any Planet croffes the 
Ecliptick | aſcending, to the Northward, is 
called the Dragon's Head, and marked thus 
K. Where the Planet croſſes the Ecliptiok 
_  defeending to the Southward, it is called the 

Dragons Tail, and marked thus 66. 

It is very difficult to repreſent the Lati- 
tude of the Planets in their different Orbits, 

either upon a Globe, or upon a flat or plain 

Surface; the beſt Way that I know is, to take 
two ſmall Hoops of different Sizes, as in Fi- 


gure 
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gure x1, and thruſt a ſtraight Wire c o through 
them both in the two oppoſite Parts of their 
| Circumference : Then turn the innermoſt 
Hoop (which may repreſent the Path of the 
Moon) ſo far aſide or obliquely as to make an 
Angle of 62 Degrees with the outermoſt 
Hoop, (which repreſents the Sun's Path.) 
Thus the two Points c and o, or & and v, 


where the Wire joins the Hoops, are the two 


Nodes, or the Points of Interſection. a 
This Difference of Orbits of the Planets, 
and their Interſections or Nodes, may be re- 
eſented alſo by two circular Pieces of Paſte- 
oard, as in Figure xũ11. When the leſs 
(whoſe Edge repreſents the Moon's Orbit,) is 
put half Way through a Slit A B, that is, 
made in the Diameter of the larger (or the 
Sun's Orbit,) and then brought up near to a 
Parallel or level with the Larger within 5+ 
Degrees: Thus the 'two Noges will be re- 
preſented by Aa and B. | | 


If the Moon's Path and the Sun's were pre- 


ciſely the ſame, or parallel Circles in the 


ſame Plane, then at every New Moon the 


Sun would be eclipſed by the Moon's coming 
between the Earth and the Sun: And at 
every Full Moon the Moon would be eclipſed 
by the Earth's coming between the Sun and 
the Moon. But fince the Planes of their 
Orbits or Paths are different, and make 
Angles with cach other, there cannot be E- 
clipſes but in or near the Place where the 
>. HY Planes 


i 
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Planes of their Orbits or Paths interſe& or 
croſs each other. 5. 0 
In or very near theſe Nodes, therefore, is 
the only Place where the Earth or Moon can 
hide the Sun, or any Part of it, from each 
other, and cauſe an Eclipſe either total or 
rial: And for theſe Reaſons the Orbit or 
ath of the Sun is called the Ecliptick. 
The Eclipſes of other Planets, or of any 
part of the Sun by their Interpofition, are ſo 
very inconſiderable as deferve not our pre- 
ſent Notice, 
SE CT. N. 
Of Altitude, Azimuth, Amplitude, and va. 
rious Rijings and Settings of the Sun and 
„ 5 7 


THE Altitude of the Sun or Star, is 161 

Hieigbib above the Horizon, meaſured by 
the Degrees on the Quadrant of Altitudes. 

As the Height of the Sun at Noon is 
called its Meridian Altitude, .or its Culminat- 
ing, ſo the Height of the Sun in the Eaſt 
or Weſt is ſametimes called its Vertical Alti- 


* ." —_—. 


The Quadrant of Altifudes is a thin Label 

of Braſs, with a Nut and Screw at the End 

ol it, whereby it is faſtened to the Meridian 

at the Zenith of any Place ; now by bending 

this down to the Horizon, you find the mw 
| tu 
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tude of any Star or Point in the Heavens, be- 
cauſe the Label ! is divided into 90 Degrees 
counting from the Horizon upward. | 
Circles parallel to the Horizon, ſuppoſed to 
be drawn round the Globe, through every De- 
gree of the Quadrant of Attitudes leſs and leſs, 
till they come to a Point in the Zenith, are 
called Parallels of Altitude, or ſinetimes by 
the old Arabick Name Almicanters. But theſe 
can never be actually drawn on the Globe, 
becauſe the Horizon and Zenith are infinitely 
variable, according to the different Latitudes 
of Places. In the vith Figure, ſuppoſe z to 
be theZenith, N theNadir, H R the Horizon, 
and the ſtraight Lines 2 b, Fg., E m, will r6- 
preſent the Parallel reer 
Note, The Sun being always hi belt on 
the Meridian, or at Noon, it deſcent i in an 
Arch towards the Horizon in order to ſer, 
by the ſame Degrees by which it aſcended 
from the Horizon after its ring. Stars and 
Planets riſe and ſet, and come to the Meri- 
dian at all different Hours of the Day or Night, 
according to the various Seaſons of the Year, 
or according to the Signs | in hien the Planets 
are. 
As the Word Altitude is uſed to Gonify hs 
Height of the Sun or Star above the Horizon, 
fo the Depreſſion of the Sun or Star, is its 
Dale rom or below the Horizon. ir 
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The Azimuth of the Sun or Star is, its 


E om any of the four Cardinal Points, 
oſt, North and South, meaſured by 
the Degrees of the Horizon, 

Net, When we ſpeak of the Sun's Azimuth 

in general, we uſually mean his Diſtance from 
* South: But when his Diſtance from the 
North, Eaſt, or Weſt, is intended, we ſay, 
his Azimuth, from the North, the Eaſt, or 
the Weſt. 

Great Circles cutting every Degree of tho 
Horizon at Right Angles, and meeting in 
the Zenith and Nadir, are called Azzmuthal 
or Vertical Circles. They direct the Eye to 
the Point of the Sun or Star s Azimuth on the 
Horizon, tho the Sun or Star may be far 
above or below the Horizon. | | 

Note, Vertical Circhs are the ſame- with 
regard to the Zenith, Nadir, and the Hori- 
gon, as Meridians or Hour Circles are with 
regard to the two Poles of the World and the 
_ Equator. But theſe Vertical Circles can ne- 
ver be actually drawn. on a Globe, becauſe 
the Zenith, Nadir, and Horizon, are ever Va- 
tiable. See them repreſented Figure vi. b 
the Lines 2 M N, 2 4 N. e M, Z, Ge. luppoſ: 
ing n R to be the Horizon. . 
Mete, The Quadrant of Altitude being 
moveable, when one End of it is faſtened at 
the Zenith, the graduated Edge of it may 
be laid « over the Place of the Sun or Star, 


and 
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and brought down to the Horizon; then it 
repreſents any Azimuth, or Vertical Circle, in 
which the Sun or Star is; . and thus it ſhe w ws 
the Degree of its Azimuth on the Horizon, 5 

Note, The Azimuth of the Sun or Star 
from the Eaſt or Wet Points of the Horizon, 
at its riſing or ſetting, is called its Amþlitude. 

Note, The Sun is always 1 in the South at 
Noon, or 12 o Clock, and in the North at 
Midnight, namely, in Eutope, and All Places 
on this gide the Equator. But it is not at the 
Eaſt or Weſt at fx o Clock any other Day 
in the Year beſides the two Equinoctial Days, 
as will eaſily appear in an oblique Pofation' of ' 
the Sphere, {of which ſee the next Section) 
and eſpecially in the 1% Section, Where! the 

Analemma ſhall be more fully deſcribed. 

Vet the Relation which the Parallels of 
Altitude bear to the Vertical Circles,” and 
which theſe Vertical or Azimuthal Circles 
bear to the Meridians or Hour Circles,” may 
be "repreſented to the Eye in Figure yn, and 

vii. 

In Figure vt. Suppoſe the outermoſt Cir- 
cle be the Meridian, H R the Horizon, 2 the 
Zenith, . the Nat; then d b, Fg, n, 
will be Parallels of Altitude : And' z 2 N, 
ZeN,,Z4N, E CN, &c. will be VerticalCir- 
cles, or Circles of Azimuth crofling t the others 
at Right Angles. * 

Thus 2z c N, is the Vertical Circle of Eaſt or 
Weſt,” And in this Scheme s 4, or f it 

9 4 ' 210 will 


& 
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will be tlie Arch t the Allilude of the Star fs 
and n à will be jts Azimuth from the Me 
ridian; and c a will be! its Azimuth Tom the 
Eaſt to Welt. 

But if the Line R 'be ſuppoſed to repre- 
ſent the Equator, then 2 and x will be the 
two Poles of the World, and then d 6, Fe, 
Ge. | will be Parallels of: Latitude on Earth, 
or Parallel. of Declination in the Heavens, 
Then Jo. the Arches ZHN, z 4 N, Ze N, 
2 0-N,.2 CN, will be Mrridions, or Lines of 
Longitude: on Earth, fag. Hour Circles -1 in the 
Heavens. 

InFigure vii. Let the utmoſt Circle be the 
| Meridian, H R the Horizon, z the Zenith, 
x the” Nadir, E the Equator, . 1. the 
Axis of the World, or rather the two Polee, 
Not, andSouth; then ZHN, 2 4 N;. Ze x, 

Z CN, "will be Cirths. of Azimuth: P E L, 
POL, 5 L, P CL, Se: will be Hour Cir cles. 

And in this Pofition the Star 5 will have 
T 5, that is, equal to E for its Hau from 
Noon or the Meridian; but its Azimuth from 
Noon, or theSouth, or L Meridian, will be u e. 
Or it yt reckon its Azimuth from the Eaſt 
or Weſt Vertical (which 1 is 2 CN) it Will be 
foupd to be ce, while us Hour reckoned 
from y 6 CL, (which is the Six o Clock 

our-Line) will be found to be 6 or 


Theos it will appear Boe the Hour of the 
Sun Ciffers from its Azimuth, and that both 
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of them are numbered, or counted from the 
Meridian v2 EH Lx; yet they do not by any 
Means keep equal Pace with one another, 
one being numbered along the Eguator E d 
the other numbered along the Horizon N R. 

Thus you ſee maſt evidently, that if yow 
ſuppoſe the Sun 5s * to. be in the Tropic of 

Cancer repreſented by the Line 1 S, the 
Difference between the Hour and Azimuth 
will appear to be very great; and that the 
Sun's Azimuth from Noon he increaſes a 
great deal faſter than his Hour T doth in 
the middle of Summer. And if another 
Line K were drawn. to repreſent. the To- 
pic of Capricorn, the Sun's Azimuth from 
Noon will appear to increaſe a great deal 
flower than his Hours do in the middle of 
Winter. _ \ . > ths | 1185 
I think it ſhould not utterly be onltted 
here what is mentioned in almoſt all Wri- 
tings of this kind, namely, that a Star is faid to 
riſe or ſet Coſm:cally, when it riſes or ſets at 
Sun-riſing. „„ 

It is faid to riſe or ſet Achronically, if it 
ne QF ſet at Syn-ſetting. ww j9.t 7 "ay 

A Star is faid to iſe Helzacally when it 
is juſt eome to ſuch a Diſtance from the Sun 
as that it is no longer hid by the Sun- Beams. 
Aud it. is ſaid to ſet Heliacaly when the Sun 
approaches ſo near to it as that it begins to 
diſappear from our Sight, being hid by the 
Beams of the Sun. i 

RY The 
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The fixt Stars, and the three ſuperior Pla- 
nets, Mars, 1 5 and Saturn, riſe Helia- 
cally in the but the Moon in the 
Evening; for it is in the Evening the New 
Moon f appears, coming from her Con- 

ion with the Sun. 

Nate, This Sort of Riſing and Setting of 
* Stars is alſo called Poetical; becauſe the 
* Poets frequently mention it, 


4 
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SECT. IX; 


of the Inhabitants of the Earth big ts 
_ the Poſition of the Sphere, 5 Zones, &c. 
\ 


IN order to make the Dostribe of the 
Sphere or Globe yet more plain and in- 
ellis. let us conſider the Inbabitants of 
the ſeveral Parts of the World; who may 
be diſtinguiſhed three Ways, (1. ) According 
; tothe various Poſtzons of cle (2.) Ac- 
cofding to the Zonen. (3.) In relation fo 
| he, DIC Bot 03*-1 

Firſt, Let us. conſider them according to 
the various Poſitions "the Globe or Sphere, 
which are eithet Dire, Parallel, or Oblique. 
Theſe three Poſitions of the Sphere are 
ented in Figure vin, 1x, x, in each 
WAR the Thmoſt * Is the Meridian, 
Wt HR 's 
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HR is the Horizon, E Q the Equator, & 


» the Ecliptick, s & the Axis of the World, 
N the North Pole, s the South, z p the Ver- 
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tical Circle of Eaſt and Weſt, 2 the Zenith, 


v the Nadir, & A the Tropic of Cancer, c * 
the Tropic of Capricorn. The various 
Poſition of theſe Lines or Circles will appear 
by the following Defcri ptions. 
I. A Direct or Ri 15 Sphere, F igure vrri. 
is when the Poles of the Won are 57D, the 
Horizon, and theEquator paſſes through the 
Zenith: This is the Caſe of thoſe & 2 live 
directly under the Line or Equator. 
"Pho the Inhabitants have no Latitude, no 
1 of. li _ The North or South 
Poles being in the orizon, 
neacly 12 bes both. bn . ver 
| All the Stars do once in twenty four Hours 
riſe and ſet with them, and all at right Angles 
with the Horizon. 
The Sun alſo, in whatſoever Parallel of 
8 he is, riſes and ſets at right An- 
gles with the Horizon; their Days and 
[one therefore are always equal, becauſe 
the Horizon exactly cuts the Sun's Dinrngl 
Circles in Halves. 


| They have two gummets exety Year, name- 
ly, when the Sun is in or near the two E * 
noctial Points, for then he is juſt ober 


Heads at Noon, and darts his Krongeſt Beaths. 
And they have two Winters, a x ; 


— 
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the Sun is in or near the Tropics of Cancer 
and Capricorn; for then the Sun is fartheſt 
diſtant from them, though-even then it is 
nearer than it is to us in England at Midſum- 
II. A Parallel Sphere, Figure 1x. is where 
the Poles of the World are in the Zenith and 
Nadir: And the Equator is in the Horizon. 

- Now if there were any Inhabitants: thus 
directly under the North and South Poles, 
they would have only one Day of fix Months 
long, and one Night of fix Months, ina whole 

Tear, according as the Sun is on this or the 
other ſide of the Equator , for the Sun mov- 
ing flowly in the Ecliptick on the North Side 
of the Equator half a Year, would be all that 
Time above the Horizon to the Inhabitants 
at the North Pole, though it went round 
them daily: And the Sun moving in the 
Ecliptick on the South Side of the Equator 
* a Year, would be below their Horizon 
all that time. The ſame might be ſaid con- 
Ferning the Inhabitants of the South Pole, 
Ibe two Equinoctial Days, or when the 
Sun is in the Points Aries, or Libra, the 
Day and Night are equal all the World over; 
and this is true in a Senſe to thoſe who live 
under the Poles; for the Centre of the Sun is 
in their Horizon. Thus half the Sun is above 
their Horizon, and half below it for 24 Hours 


Thus, 


rr * « 
together. 
1 8 
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Thus, though the Polar Inhabitants. begin 
to Joſe the —— at the Autunmal Equinox, they 
are not in utter Darkneſs all the time of the 
Sun's Abſence : For the Tuiligbt laſts till the 
Sun is 18 Degrees below their Horizon, and 
that is till he has 18 Degrees of Declination. 
The Inhabitants of the North Pole are there 
fore without the Twilight only from the ad 
of November till the 18th of January. 

Let it be noted alſo, that the Refraction of 
the Rays through the thick Air or Atmoſphere 
makes the Sun appear. above their Horizon 
ſeveral Days ſooner, - and diſappear ſeveral 
Days later, than otherwiſe it would do. It 
may be added in Favour of their Habitations 
too, that the Moon when ſhe; is brighteſt, 
namely, from the firſt Quarter to the laſt; 
does not ſet during their middle of Winter: 
For in that Part of her Month ſhe is moſt 
oppoſite to the Sun, and is therefore in that 
Part of the Heavens. which is moſt diſtant 
from the Sun while he never riſes. 

The Parallels of the Sun's Declination in 
this Poſition of the Sphere, are all parallel to 
the Horizon; and are the ſame with the 
Parallels of his Altitude, and therefore his 
higheſt Altitude with them can never. exceed 
23+ Degrees. 

The Stars that they could ſee wonls be 
* the * * perpetual * 

utione 
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lations round them, and never ſet nor riſe, 
nor be higher or lower. And the Planets 
during half their Periods will be above their 
Horizon, as Saturn 15 Vears, Jupiter 6, 

Mars 1, G. | 
III. An Oblique Spbete,. Fig. x. is where 
the Latitude or Elevation of the Pole is at any 
Number of Degrees lefs than 90. Therefore 
all the Inhabitants of the Earth (except under 
the 22 and the Poles) have an Oblique 


Herb the Equator and all the Parallels of 

Declination cut the Horizon obliquely, there- 

„ e and ſet at 
Angles with ie Horizon, 

As one Pole of the World is always in their 

View, and the other is never ſeen, ſo there 


are ſome Stars which never ſet, and others 
| which never riſe in their Horizon. 1 


Their Days and Nights are of very diffe- 
rent Lengths, according to the different De- 
clination of che Sun i) the ſeverat Seafons of 
the Year. 

Ia this Oblique Poſition of the ne, 
wonder ſometimes talk of the Ohfgue 5 

cenſn of the Sun or Stars; and in pi to 
obtain a clearer Idea of it, let us again conſi- 
der the Right Aſcenſion, which is the Sun or 
Star's ' Diſtance from that Meridian, which 


paſſes through the Port Aries, meafured on thr 
fur. 


Or 


Set. g. Grography and Aftronomy. 49 
Or it may be.cxprefſed thus: The Right 
Aſcenſion is that Degree of the Equator. which 
comes to the Meridian together with- the 
Sun or Star, conſidered in its Diſtance from 
the Point Aries. —5 
But the Oblique Aſcenſion is that Degree of 
the Equator” which in an oblique Sphere 7ifes 
together with the Sun or Stars, conſidered i in 
its Diſtance from the Point Aries. 
Note, That in a Right or Direct 
all the heavenly Bodies can only have Right | 
Aſcenſion, and no Oblique Aſcenſion ; becauſe 
the ſame Point or Degree of the Equator 
that riſes with them, comes alſo to the Me- 
ridian with them: But in an O#lique Sphere 
there is ſometimes a great deal of Difference 
between the Point that riſes with them, and 
the Point that comes with them to the Meri 
dian. 
Fc ow the Difference between the: Righe 
of the Sun or Star, and its or 
4 is called the Aſcenfional Drff 
Note, Concerning the Stars in the'; 
For, that their Right and Oblique Aſcenſion 
are equal: Therefore the Sun in the Equi- 
noxes riſing at Six, and ſetting at Six, has 
no Aſcenſional Difference : But as he goes on- 
ward from the Equator toward the Winter 
Solſtice, he riſes after Six; and as he goes 
toward the Summer he riſes beſore Six; _ 


: 
* v 2 "OE 
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the Diſtance of bis rifing or fettin from Six 
0 Clock, is called the Aſcenſianal Difference. 
And perhaps it is ſufficient as well as much 

eaſier for a Learner to remember that the 
Time of the Sun or Star's riſing or ſetting be- 

fore or after Six o Clock, is called by. Aſtro- 
nomers the Aſcenſianal Difference, without 
taking any Notice at all of the Oblique Aſcen- 
fon, which is neither 4 eaſy to be appre- 
| ended or remembered. 


The ſecond Diſtinction of the Tobabitants 

of the Earth may be made according to the 

| foe Zones, which they inhabit ; this was an 
| ancient Diviſion of the Globe. 

The Zones are broad Circles, five of which 
cover or fill up the Globe. There are two 
Temperate, two Frigid or cold, and one Tor- 
= rid or hot. 
| The Torrid or burning Zone, is all the 
Space that lies between the two Tropics; it 

was once counted uninhabitable, becauſe of 
| exceſſive Heat, being ſo near the Sun; but 
| | later Diſcoveries have found many and great 
Nations inhabiting thoſe Parts, which contain 
the greateſt Part of Africa, and of Sonth A- 
merica. 
The two Frig id or cold Zones, are thoſo 
Spaces which are included within the two 
Polar Circles, with the Pole in the Centre, 
at great Diſtance from the Sun, ſcarcely ha- 
bitable by reaſon of the Cold. There lies 
Greenland 
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Greenland and Lapland toward the North 
Pole. The South TO and Folar 7877 are 
undiſcovered. 

The two temperate Zak are thoſe 8 
that lie on either Side of the Globe between 
the Tropics and the Polar Circles, where the 
Sun gives a moderate Heat, and makes thoſe 
Parts moſt convenient for. the Habitation of 
Men. All Europe, and the greateſt Part of 
Aſia, and North America, lie in the North. 
n Lone. © 

Note, That the Torrid Zone hing better 
the ro T. ropics, every Place in it has the Sun 
in tlie Zenith, or exactly over their Heads 
once or twice in every Lear. | 

- Thoſe who live under the T ropic of Can 
Wa have their Winter when the Sun is in 
Capricorn. Thoſe Who live under the Tu- 
| fic of Capricorn, have their Winter when the 

Sun is in Cancer. Thoſe who live underethe 
Equator have (as I ſaid before) two Winters 
in the Year; though indeed there is \ſcarce 
any Seaſon can be called Wi nter within the 
Limits of the Torrid Zane. 

Thoſe who live jaſt: W the de of 
the two Frigid Zones, loſe the Sun for twen- 
ty-four Hours together at Midwinter, when 
the Sun is in the contrary Tropic: And thoſe 
Places that ate nearer and nearer to the Poles, 
loſe. the Sun for two, three; four, five, ſix 
Days, for whole Weeks or Months together 

E | 


at 
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at their Winter, or when the Sun is near the 


contrary Tropic. __ .. - Ge att 

What is ſaid concerning the Loſs of Light 
a whole Day, or Week, or Month, at Minter, 
in either of the frozen Zones, muſt be alſo - 
faid concerning the gaining a whole Day or 
Week, or Month of Daylight, at their Sum- 
mer; and thoſe Parts of the Year are all 
Darkneſs in the Northern frigid Zone, which 
are all Daylight in the Southern. 

Thus as you go farther Northward 
Southward the Continuance of the Sun above 
the Horizon grows longer in their Summer; 
and the utter Abſence of it below.-the Hori- 
20n grows longer in their Winter, till you 
come to. thoſe Inhabitants (if any. ſuch there 
be (who live ander the Pole, for theſe have 
balf the Year Night, and half the Year 
Day, as 1 {aid before concerning the Parallel 
Sppere. ' 1 Tor Nn A 
245 the two Temperate Zones, (as alſo in 
the Torrid Zone) there are never quite 24 
Hours either of Day or of Night together; 
but when the Sun is in the Equator, all Days 
and Nights are equal: Afterwards their Days 
gradually increaſe till their longeſt Day in 
Summer, and gradually decreaſe till their 
ſhorteſt Day in Winter: Though thoſe who 


live on the Borders of the Polar Circles, or the 
Frigid Zones, have their 22d of June, or 
longeſt Day in Summer, near 24 Hours; Ker 
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their! 22d of December, or ſhorteſt Day in 
Winter, but juſt: allows the gun to peep a 


Moment above the Horizon, ſo chat their 
Night s very neat” * Hours long. - 77 


5 Ny The Inhabitabts of the Barth ey 
alſd be divided into three Sorts, in 'reſÞe& of 
their Geographical Relation to one another, 
and they are _—_ che Feridci, the Anteci, 
and Anti podes. 1 22 
Ine 2 live uucke the bee Pa- 
rallel e Latitude on the ſame Side of the 
Globe, bu? differ in Longitude from Baſt to 
Weſt. 180 Degrees,” or juſt half the Globe. 
Theſe have their Sumer and Winter at the 
ſame Times with one another, but Das and 
Night juſt at conttary- Times. Note Thoſe 
who live under the Poles have no'Perierh 
II. The Antæci live under the ſame Meri- 
dian, or Line of Longitude, and: have the ſame 
Degree of Latitude too, but on contrary Sides 
of the Equator, one to the North, the other 
to the South. Theſe have Day and Night 
exactly at the ſane Time, but Summer and 
Winter contrary to each other. Note, Thoſe 
* under the Equator have no Antæci, 
III. The Antipodes have (if I may fo ex- 
preſs it) the Properties of the Aitæci and 
orice joined together, for they live on con- 
trary Sides of the Equator, tho' in the fame 
Latitude or Diſtance from it; and their 
a or Line of Longitude, is 180 De- 
C 
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| grees, or half the Globe different. A Line 
paſſing through the Centre of the Earth from 
the Feet of i the one would reach the Feet of 
the other. They dwell at the full Diſtance 
of half the Globe, and have Day and Nele, 
Summer and Winter at contrary Times. 

In- each of the three laſt Figures, namely, 
VIII. 1x. and x. you may ſee theſe Diſtinc- 
tions of the Earth's Inhabitants exactly re- 

reſented, S A are Periæci, ſo are c v. 
ut S c or A Ware Antæci. & , or A c, 
or N s, or H R, or R een — 


each other. 


The Amphiſcii, Heteroſeii, „ and Hein 
which are only Greek Names invented to tell 
how the Sun caſts the Shadows of the ſeve- 
ral Inhabitants of the World, are notf een 
our R cf tr tian Sn 


nl IS . N. Ft 
E GN . 


7 be Nathral Deſerij ption of the Kriz and 
Waters on the Ti ee Globe. 


THE Earth; may * divided Fs its 
Natural or its ” Palitical. Parts, The 
one Diſtinction is made by the God of Na- 


ture who created it : The other by Men who 
inhabit it. 


The Globe or Surface of Earth on which 
we dwell, is made up naturally of two Parts, 


A Lond 
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Land and Vater; and therefore it is called 
the Terraqueous Globe. Each of theſe Elements 
have their various Parts and Subdiviſions, 
which are as variouſly deſcribed on artificial 
. Globes or Maps. 

_ . The Land is called either an Iſland, a Con- 
tinent, a Peninſula, an Iſthmus, a Promontory, 
or a Coaft. See the plain Deſcription of all 
theſe Figure x11. 

An Iſland is a Country or Portion of Land, 

compaſſed about with Sea or other Water; as 
Great Britain, Ireland, in the Britiſh Seas; 
Sicily, Crete, Cyprus, &c. in the Mediterra- 
nean Sea; the Iſles of Vigbt, of Angleſea, of 
Mann, near England: There are alſo Iſlands 
in Rivers. 
A Continent, properly ſo called, is a large 
Quantity of Land in which many great Coun- 
tries are. joined together, and not ſeparated 
from each other by the Sea; ſuch are Europe, 
Ala, Alrica. This 3 is ſometimes called _ 
Main- Land. 

A Peninſula, is a Part of Land almoſt in- 
compaſſed with Water, or which is almoft 
an Iſland : Such is the Morea which joins to 
Greece, ſuch is Denmark as joining to Ger- 
many, and Taurica Cher ſoneſus joining to Lit- 
tie Tartary near Muſcovy ; and indeed . 
is but a large Peninſula joining to Aa. 

An Thbmus, is a narrow Neck of Land be- 
tween two Seas, joining à Peninſula. to the 

2 3 Con- 
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Continent; as the Iſthmus of Darien, or Pa- 
nama, which joins North and South America: 
The iſthmus of Corinth which joins the Morea 
to Ertec : The Iſthmus of Sues. which joins 
Africa to Aſia. 
A Promuntary, is à Hill or Peim of Land 
ſtretching out into the Sea: It is often called 

a Cape, ſuch is the Cape of Good Hope in the 
res of Africa; the Land's- End and the 
Lizard- Point are two Capes on the Weſt of 
England; Cape Finifterre on the Weſt of 
Spain, &c. 

A C, or Shore, is all that Land that bor- 
ders upon the Sea, whether it be in Iſlands 
-or Continents: Whence it comes to paſs, that 
failing near the Shore is called Coafting. 
Ihe Part of the Land which is far oa 
from the Sea, is called the Inland 
Theſe are the Diviſions of the Land. 

The Mater is divided into Rivers or Seas. 

A River, is a Siream of Water which has 
uſually its Beginning from a ſmall Spring or 
Fountain, whence it flows continually without 
Intetmiſſion, and empties itſelf into ſome 

Sea. But the Word Sea implies à larger 
Quantity of Water, and is diſtinguiſhed into 
Lates, Gulpbs, Bays, Creeks, 5 en or the 
Ocean. | 

The Ocean, or the FREY RH is a vaſt 
ſpreading Collection of Water which is not 
N or * by Lands running be- 

tv gen; 
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tween: Such is the Atlantick or Weſtern 
Ocean between Europe and America: The 
Eaftern or the Indian Ocean in the Eaft-In- 
dies: The Pacifick Ocean or South Sea, on 


the Weſt Side of America, &c. 


Note, The various Parts of this Ocean, or 
Main- Sea, that borders upon the Land, are 
called by the Names of the Lands which lie 
—2 to it: So the Britiſb Sea, the Iriſh Sea, 

Ethiopian Sea, the French and Spaniſh 
Sear. | 


A Lake, is a large Place of Water incloſ- 
ed all round with Land, and having not any 
viſible and open Communication with the 
Sea: Such are the Caſpian Sea or Lake in A. 
ia; the Lake Zaire in Africa, (as ſome 
Maps deſcribe) and many others there are 
in Europe and America, and eſpecially in 
Sueden and Finland, and on the Weſt of 
Ne England: Such alſo is the Lake or Sea 

of Tiberias in the Land of Canaan, and the 
Dead Sea there, which we read of in —— 
ture. 
A Gulf, is u Pace of the Sea that en 
incompaſſed with Land, or that runs up 4 
yr Way into the Land. 

If this be very large it is rather called an 
Tnland Sea: Such is the Baltick Sea in Swe- 
den, and the Euxine Sea between Europe and 
Aſia; the Ægean Sea, between Greece and 
Leſfer Afia ; s the Mediterranian Sea be- 

E 4 tween 
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tween Europe and Africa, which is often in 
the Old Teſtament called the Great Sea. 

If it be a leſs Part of the Sea thus almoſt 
incloſed between Land, then it is more uſu- 
ally called a Gulf or Bay: Such is the Gulf 
of Venice between Italy and Dalmatia: The 
Arabian Gulf, or the Red Sea, between Afia 
and Africa : The Perfan Gulf, between A; 
rabia and Perſia: The Gulf or Bay of Fin- 
land, in the Baltick Sea; and the Bay of Biſ- 
cay, between France and Spain, 

If it be but a very ſmall Part, or as it were 
an Arm of the Sea that runs but a few Miles 
between the Land, it is called a Crech, a Ha- 
ven, a Station, or a Road for Ships; as Mil- 
ford Haven in Wales ; Southampton Haven in 
Hampſhire, and pany more in every Mari- 
time Country. 

A Strait, is a narrow part of the Ocean ly- 
ing between two Shores, whereby two Seas 
are Joined together, as the Sound, which is the 
Paſſage into the Baltick Sea, herds Den- 
mark and Sweden: The Helleſpont and Byſ- 

pborus, which are two Paſſages into the Eux- 
ine Sea, between Romania and the Leſſer Afia: 
The Straits of Dover, between the Britiſh 
Channel and the German Sea; and the Straits | 
of Gibraltar, between the Atlantick and the 
Mediterranean, though the whole Mediter- 
ranean Sea is ſometimes called the Straits. 


If 
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If we compare the various Parts of the 
Land with thoſe of the Water, there is a 
pretty Analogy or Reſemblance of one to 
the other. The Deſcription of a Continent 
. reſembles that of the Ocean, the ane is a 
vaſt Tract of Land, as the other is of Water. 
An Iſland incompaſſed with Water reſembles 
a Lake incompaſſed with Land. A Peninſula 
of Land is like a Gulf or Inland Sea. A Pro- 
montory or Cape at Land is like a Bay or Creek © 
at Sea; and an Jftbmus, whereby two Lands 
are joined, has the ſame Relation to other 
Parts of the Earth, as a Strait has to th 
Sea or Ocean. PL EIN IS 
Let us now take Notice by what Figures 
the various Parts of Land or Water are de- 
ſcribed in a Globe or Map, and in what Man- 
ner they are repreſented. See Figure x11. 
Sea is generally left as an empty Space, ex- 
cept where there are Rocks, Sands, or Sbelves, 
Currents of Water or Wind, deſcribed. 
Rocks arg ſometimes made like little point- 
ed things ſticking up. ſharp in the Sea. Sands 
or Shelves. are denoted by a great Heap of 
little Points placed in the Shape of thoſe 
Sands, as they have been found to lie in the 
Ocean by ſounding or fathoming the Depths. 
Currents, of Water are deſcribed by ſeveral 
long crooked parallel Strokes imitating a Cur- 
rent. The Courſe of Winds is repreſented by 
the Heads of Arrows pointing to that Coaſt 
toward which the Wind blows, | 1 
8 
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The Land is divided or diſtinguiſhed from 
the Sea by a thick Shadow made of ſhort 
{mall Strokes to repreſent the Shores or Coaſts, 
whether of Iſlands or Continents, &c. and 
it is uſually filled with Names of Kingdoms, 
Provinces, Cities, Towns, Mountains, Fo- 
reſte, Rivers, Tc. which are deſcribed in 
| this Manner, (vis.) 

Kingdoms or Provinces are divided Gom 
one another by a Row of ſingle Points, and 
they are often painted or ſtained with diſtinct 
Colours. Cities of great Towns are made 
like little Houſes with a ſmall Circle in the 
middle of them. Leſſer Towns or Villages 
are marked only by ſuch a ſmall Circle, 
Meuntains ate imitated in the Form of little 
riſing Hillocks. 'Forefts are repreſented: by a 
Collection of little Trees. Small Rivers are 
deſcribed by a fingle, crooked, waving Line; 
and larger Rivers by ſuch a waving or curl- 
ing double Line made ſtrong and black, 
The Mouths of large Rivers, where they 
empty themſelves into the Se are r 
ſented ſometimes as Currents of Water, by 
ſeveral parallel crooked Lines. 

I'ſhould add this alſo, That in Terreſtrial 
Globes you. find the Mariner's Compaſs figured 
in ſeveral Parts, and the Lines of it are 
drawn out to a great Length toward all 
Parts of the World, on purpoſe to ſhew how 
any * of the Earth or Sea ſtands ſituated 


with 


c 
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with regard. to any other Part; and this is 
called its Bearing, by which you may know 
what Places bear Eaſt, Weſt, North or South, 
from the Place where you are, or at what 


other immediate Points f. the Compaſs they 


lie. The North is generally deſcribed by u 

Flower-de-luce, and the Eaf Wr dy a 

G 

yr ate generally > formed as to have 

the North Pole juſt ſtanding before the Face ; 

Then the Eaft is at the KY. Hand, and the 
Weſt at the Leſt: And thus uſually che Names 


2 Words are written to be read from the 


Weſt to the Eaft. This is alſo obierved in 
large Maps, and it ſhould be the ſame in 
ſmall ones; for when a Map of a Country is 
drawn in any other Form, 74 that the North 
does not lie ust before us, and the Eaff to 
our right Hand, it gives great Confuſion to 
the Learner, and ſometimes confounds the 
Eye and Imagination even of ts _ 
in rut 


J EC ** XI. | 
05 Maps and Sea Charts. K 


T Hoigh nothing can repreſent the Hea- 
yens or the Earth in their natural Ap- 
rance ſo exactly as a Globe, yet the 7400 
Hemi/pheres, either of the Heavens or is 
e 
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the Earth, may be repreſented upon a flat or 

plain Surface, which are generally called 
Projections of the Sphere. 

If you ſuppoſe a Globe to be cut in Halves 
juſt at the Equator,- and each Hemiſphere 
repreſented. on a Plane, it is called a Pro- 
Jection of the Globe upon the Plane of the Equa- 
tor. Then the Equino#ial Line will be the 
Circumference, and the two Poles of the 
World will be the Centres of thoſe two Pro- 
jections, and all the Meridian Lines will 
be ſo many ſtraight Lines or Semidiameters 
meeting in the Centre. This is the moſt 
common Method of repreſenting the Gs! 
Globe and the Stars. 

If the Globe be cut aſunder at che Hori- 
aon of any particular Place, and thus repre- 
ſented on a Plane, it is called the Projection 
on the Plane of the Horizon. Then the Ze- 
nith and Nadir will be the Centres of thoſe 
Projections, and the Horizon is the Circum- 
ference, The two Poles will bs placed at 
ſuch a Diſtance from the Circumference, as 
the Pole of the World js elevated above the 
Horizon of that Place; and the Meridian 
will be repreſented as curve Lines. meeting in 

the Pole Point, excepting only that Meridian 
that paſſes through the Zenith, which is al- 

| ways a right Line. This is a more uncom- 
mon Projection of the Sphere, though it is 
much uſed in Dialing. 


7 


The 
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The moſt uſual Way of deſcribing the 
Earthly Globe on a Plane, or a Map, is to 
ſuppoſe the Globe cut in Halves about the 
firſt Meridian at the Iſland Fero or Teneriff. 
This is a Projection on the Plune of the Meri. 
dian : Then the figſt Meridian will determine 
the Circumference: The Pole Points will ſtand 
in the upper and lower Parts of that Circle; 
and the other Meridians will be curve Lines 
meeting in the Pole Points, "except that which 
paſſes through the Centre of the een 
which is a rigbt Line.. 

Here the Equator will be a ſtrai⸗ ght Lins; 
or Diameter, croſſing all the Meridians ar 
right Angles, and at nenen from the 
two Poles. MERA 

Here the two Wegen of ae and C= 
pricorn are drawn at their proper Diſtarites 
of 23 Degrees from the Equator ; and: the 
two Polar Circles at the ſame yer: from 
the Pals. 

In this projection thei Rcliptick is "OW 
times a ſtraight Line cutting the middle of the 
Equator obliquely in each Hemiſphere, and 
ending where the two Tropics meet the Me- 
ridian : But ſometimes the Ecliptick is drawn 
as a curve Line, or an Arch beginning where 
the Equator meets the Meridian, and carried 

upward juſt to touch the Tropic of Cancer in 
one Hemiſphere, and downward to touch the 
Ty * of Capricorn i in the other. * 
At 
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It is in this Form the Maps of the World 
are Sy daun in two large m 


Note here, that it is impoſſible to veto 
ſent a ſpherical Body exactly in its due Pro- 
portion upon a Plane; and therefore the ar- 
oficial Meridi ans, or Lines of Longitude, Pa. 
rallels of Latitude, bcc. are placed at ſuch 
different Diſtances by certain Rules of Art, 
and the Degrees marked on them are aften 
N but ſo drawn as may moſt: commo- 

iouſly repreſent the Situation of the ſeveral 
mn of n. with * to one an- 
other. FE Cb 
The Meridids, or Gee of theſe 
Circles, is divided into four Quarters, ' and 
each marked with 90 Degrees, beginning 
from the r, and ing toward 

the Poles. Theſe Figures or Numbets ſhew 
the Latitude of every Place in the Earth, or 
its Diſtance from the Equator; and at every 

ten Degrees there is a Parallel of Latitudt, 
drawn on Purpaſe to guide and direct the Eye 
in ſeeking the Latitude of any Place. 

The . of each Hemiſphere is divided 
into 180 Parts, which — 360 in the 
whole: And the ſeveral Meridian or Lines of 
Lengizude, cutting the Equator at every ten 
Degrees, guide and direct the Eye to find 
the Longitude of e Place: N 1 


As 
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As the Equator, the ſeveral Lines of Lone 
gitude, of Latitude, &c. cannot be repre- 


ſented on a Plane exactly as they are on 2 


Globe; ſo neither can the ſeveral Parts of the 


ä World, Kingdoms, Provinces, Mands, and 


Seas, be repreſented in a Map exactly in the 
fame Proportion as they ſtand on a Globe. 
But as the Diviſions of Degrees in a Map are 
bigger or leſs, ſo the Parts of the Land and 
Sea are repreſented there bigger or leſs, in a 
moſt exact Proportion to thoſe Lines of Lon- 
gitude and Latitude among Which . are 
laced. 2 12127 L fs 
- There ſore * gh the Length or Brend, 
or Diſtance of Places on a Map of tbe Morid. 
cannot be meaſured by a Pair of Compaſſes, 
as they may be on a Globe, yet you, may 


count the Number of Degrees to An as ſuch 


Lengths, Bteadths or Diſtances correſpond, 
and thereby you may compute their real Di- 
menſions; though not always ſo well on 
Globe; of which hereafter. | 

Thus much ſhall ſuffice concerning J Abe, 
that repreſent the Ybole World, or * Globe 
of Earth and Water. Let us next! conſidet 


thoſe Maps which repreſent particular Parts 


of the World, Kingdoms or Provinces; theſe 
are generally drawn in a large Square, and are 
to be conſidered as Parts of a Projection on the 


Plane of the Meridian. 


buen ä to or toward the Bonow of 
| 2 


66 The firſt Principles of Se&;11, 
the Square are drawn Meridians, or Lines of 
Longitude ; and the Number of Degrees of 
Longitude are divided and marked on-the up- 
per — undermoſt Line of the Square. 

From Side to Side are drawn Parallels of 
Latitude, and the Degrees of Latitude are 
marked on the two Side Lines. 

Thus you may eaſily find on a Map what is 
the Longitude or Latitude of any Place given, 
or you may find the Point where any Town 

ſtands or ſhould ſtand, when the true Za 
tude or Latitude of it are given. 

Note, In ſuch Maps of particular Can 
the Longitude is not always reckoned from the 
firft Meridian, as Fero or Teneriff, but often- 
times it is reckoned from the Chief City of that 
Kingdom which is deſcribed in _ . as 
I have intimated: before. 

Ober ve farther, That though! in Globes 
and Maps of the whole World the Longitude 
is reckoned from the V toward the Eaſt, yet 
in ſmaller 9 it is often reckoned . both Ways, 
as Briſtol is 22 of Weſtern Longitude 
from London, A ren has near 5 Degrees of 
Eatery Longitude. _ 

Note alfo, That when a ſmall Country 
is "repreſented in a large Map, the Lines of 
Longitude, and Parallels „ Latitude, are 
drawn not merely at every 10 Degrees, as in 
the Globe, but ſometimes at every five De- 
grees, and ſometimes at every ſingle 3 


8e&.1t. Geography and Aftronomy. 67 

Let it be obſerved alſo in large Maps, that 
deſcribe any particular Country or Province, 
as a fingle or double crooked waving Line ſig- 
nifies a River when it is made ſtrong. and 
black; ſo a Public Road is deſcribed by a 
ſingle or a double Line drawn from Town to 
Town, not quite ſo curled nor ſo ſtrong as a 
River is, but ſtraight or winding, as the Road 
itſelf happens. And where the Roads lie thro' 
a broad Plain or great Common, without 
Houſes or Hedges, they are ſometimes de- 
{cribed by a double Row of Point.. 
As Villages and ſmaller Towns are deſcribed 
by a little Circle or ſmall round o in Maps 
of larger Countries, where the Cities are re- 
preſented by the Figure of a Houſe or two, 
with a Spire or Steeple; ſo in Maps of ſmal- 
ler Countries or Provinces, the /ittle Towns and 
Villages are deſcribed by the Figure of a 7 
or two, and great Towns or Cities are marked 
like ſeveral Buildings put together in Prof 
pect, or elſe the haked Plan of thoſe very 
Towns or Cities is drawn there and diſtin- 


guiſhed according to their Streets. 
1 proceed now to conſider Sea- Charts. 
As Maps are drawn to deſcribe: particular 
Countries by Land, ſo a Deſcription of Coaſts 
or Shores, and of the Seas for the uſe of Ma- 
riners, is called a Sza-Chart, and it differs 
from a Map chiefly in theſe Particulars. © 0G 
I. A Map of the Land is full of Names and 
Marks deſcribing all the Towns, Countrics, 
6 nk 1 Rivers, 


/ 
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Rivers, Mountains, Fc. but in a Sea-Chart 

there are ſeldom any Parts of the Land mark- 
ed or deſcribed, beſides the Coaſts or Shores, 
and the Sea Ports, the Towns or Cities that 
botder upon the Sea, and the Mouths of Ri- 
vers. | 5 | ba 

II. In a Map the fea is left as an empty 
Space, except where the Lines of Longitude 
and Latitude, Cc. are placed: But in Sea- 
Chatts all the Sholes or Sands, and ſhallow 
Waters, are marked exactly according to 
their Shape, as they have been found to lie in 
the Sea by ſounding the Depth in every Part 
of them. Wen ere E. per ur N 
III. In Sea- Charts the Meridians are often 
drawn in ſtraight and parallel Lines, and the 
Lines of Latitude are alſo ſtraight Parallels croſs- 
ing the Meridian at right Angles. This is 
called Mercator's Prjection; and the Points 
of the Compaſs are frequently repeated and 
extended through the whole Chart in a Mul- 
titude of croſſing Lines , that whereſoever 
the Mariner is upon the Sea, he may know 
toward what Point of the Compaſs he muſt 
ſteer, or direct his Veſſel to carry it toward 
any particular Port; and that we may be able 
to ſee with one Caſt of an Eye the various 
Bearings of any Port, Coaſt, ' Ifland, Cape, 
Sc. toward each other. 1 
IV. The Sea is alſo filled in Sea- Charts with 
various Numbers or Figures which denote the 
* Sce Marginal Note, Problem X. Sect. XIX. 
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Depth of Water, and ſhew how many Fathom - 
deep the Sea, is in thoſe Places where the 
Nutter ſtands. Theſe are called S:undings. 
V. In Sea-Charts there is not ſuch Care 
taken to place the North Parts of the World 
always directly upright and before the Face of 
the Reader; but the Coaſts and Countries are 
uſually deſcribed i in ſuch a Poſition as may af- 
ford the fitteſt Room to bring in the — 


Variety of Shores and Seas within the Com- 


paſs of the ſame Chart, whether the Eaſt, or 
Weſt; or North, be placed — W the 
Reader. 

Here let it be cmd that asGeog n ta- 
ken ſtrictly and properly. is a Deſcription af 
Land, ſo a Deſeription of Water or Sea is 
called Hydrography; and as thoſe; who de- 
ſeribe the Land o Maps are properly called 
Geographers, ſo thoſe who draw the Sea- 
r are en . i "2 ae | 


SECT. 


The Political Diviſions of the Part repre: | 
ths JEST ebe Globe. 


Tavs we oe foiſhed * nana? Di- 

viſions of the Surface of the Barth; 
we come now to conſider how it Is divided | 
Politically. by Men who inhabit it. | 
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In this Senſe it is diſtinguiſhed into Fur 
2warters; and into Empires, Kingdoms, 
States, Commonwealths, Principalities, Duke- 
doms, Provinces, Counties, Cities, Towns, 
Villages, Gr. 

The Earth is firſt divided into four chief 
Parts or Quarters, which are called Re, 
Apa, Africa, and America. 
is divided from Africa, and binds 
ed on the South Side by the Mediterranean 
Sea. On its Eaftern Side it is divided from 
Alia by a Line drawn on' the Eaſt Side of 
Oude, or Crete, paſſing up the geen Sea, 
and ti the Propontis into the Eurine 
or Black Sea, and from thence thrvugh the 
Sea of xe, by the River Don or Tanais, 
and thence * Muſcovy, (as forme will 
have it) wee Nüiver Ohh, running into the 
Northern Ocean. It is alſo bounded on the 
Weſt Side by the M ern or Atlamich Ocean. 
Ala is alſo bounded on the North by the 
Northern frozen Seas : On the South by the 
Indian Ocean: On the Eaſt it includes China, 
and the Oriental Iſlands: But on the North 
Paſt its Bounds are ufknòwn, for Travellers 
have not yet been able do determine ed 
thoſe Eaſtern Parts of Great Tarta 
not be joined to ſome onknowh P res "bf 


North America. 
as oinig 204i 


Hic is a latge 
by a little Neck 27 at B 


on the North nas the Mediterronce Sea : 
On 
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On the Weſt by the Atlantich and Erhioprick 
Oceans: On the North Eaſt by the Red Sea; 
and on the South and Eaſt by the Southern 
and Indian Oceans. 

America was unknown to the Andie till 
found out by Ghriflopher Columbus, a little 
above two hundred Years ago. It is called in 
general the Veſl- Indies. It lies almoſt three 
dhouſand Leagues to the Weſtward from 
Europe and Africa, on the other Side of the = 
Atlantic and Ethiopic Seas: It is made up of 
two large Continents, divided by a narrow - 
Neck of Land into two Parts; the one is 
called North America, or Mexicana, the 
other South America, or Peruana. 
Onie, us treat OT of each of theſs1 in theic 


SECT. xl. 


of E U R 0 Pp E, and its Rabe W 
and Kingdoms. 


'H E chief Countries of which 3 
is compoſed, may be diſtinguiſhed in- 
to * Nortbern, the M. voter and the Senebers 
| Pans. 1 
I. The Nabend Parts are the Brieifh Mas. 
— » rt. IO 120 and 
en 

. 3 The 


1 
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The Britiſh Iles ate Great Britain and 
Ireland; Great Britain contains the two 
Kingdoms of England and Scotland, which 
; were lately united into one. The chief City 
of England is London, and Edinburgh is the 
chief in Scotland, as Dublin is in Ireland. 
Note, That Wales is reckoned a Part of Eng- 
land, though rey ſpeak, in general, a diffe- 
rent La 

Denmark is a ſmall Kingdoin on the North 
of Germany, made up of one Peninſula, and 


_ - "ſeveral Iſlands in the Baltick Sea; its chief 


City is Copenbagen, which Oy in the largeſt 
of thoſe Iſlands. 
The Kingdom of Norway (Which lies all 
along bordering on the Welt of Sweden) has 
its chief Town Drontheim; this, together 
with the Iſle of Iceland, far diſtant in the 
Northern Sea, is under the Government of 
the King of Denmark. 

* is one of the Northern Kingdoms 
' which almoſt incompaſſes the Baltzck Sea: 
Its chief City is Stochbolm: That Part of it 


: 4 that lies on the Eaſt Side of the Baltic, 1s 


called Finland, Livzinia, &c. and the South- 
ern Part on the Welt Side next to Denmark, 
js called Gothland. gs 
All the North-Eaſt Part of Europe is 
Ruffia and Muſcovy, ' under the Government 
of the Czar, ' whoſe capital City is Moſcow. 
a ds — 3 Joined Livonia to 

his 


/ 
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his Dominion, vhich before belonged © "ip 
Sweden, and there he has built the City called 
Peterſburg. 

Lapland is a cold favage Country that les 
on the North of Sweden, and belongs 

three Princes, namely, the Dane, the Sweck and and 
the Maſcovile. 

Note, That Norway, Lapland, and Swe- 
den, were once all comprized under the ge- 
neral Name of Scandinavia. 


II. The middle Parts of Europe are 8 
Germany, Poland, Hungary, and Little Tar- 
. | 

Prance lies j Southward of England; 
its Northern Coat is waſhed by the Engliſh 
Channel; its Weſtern Shores by the Aclan- 
tick Sea; and its Southern by the Meartery- 
nean: Its chief City is Paris. 

Before I proceed to Germany, it is oper 
to mention a long Row of diſtin Govern- 
ments which lie on the Eaſt of France, and 
divide it from Germany and [faly. Theſe are 
the Seven United Provinces, the Ten Spaniſh 
Provinces, the Dukedom of Lorrain, the 
Coantries of Switzerland Savoy, and Piedmont, 
The Seven United Provinces are called 
the Name of Holland, becauſe that is the big- 
geſt of them. They are a moſt conſiderable 
Commonwealth, and their chief Cities are 
Afr dann Rotterdam, Leyden, Utrecht, &c. 

27 Sou h- 


. 
N 
| 
| 
[ 
| 
| 
i 
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Southward of this lie the Ten $ 18 Pro- 0 
vinces, or the Low Countries, or Netbe rlands, 


Wich are called by the Name of Flanderi, 


| becauſe that is the largeſt of them: They 
have belonged to the Kingdom of Spain for 


ſome Ages ; but they. are now under the Em- 
peror of Germany; their chief Cities are 
Bruſſels, Antwerp, Louvazn, Mons, Namur, 
Ghent, &c. 

Lorrain lies to the South of 8 and 
is governed by a Duke: Its chief Town is 
Nancy. 

Switzerland is the next: It is a free Repub. - 
lick divided into thirteen Parts, commanl y 
called” the Swiſs Cantons; named, Zurich, 


Bert, Bafil, Lucern, &c. Their Allies are 


the Griſons, the V altoline, &c. The Com- 
monwealth of Geneva might alſo be men- 
tioned here, which is a very ſmall; but free 
Sovereignty, and maintains its Ri ights, becauſe 
none of its Neighbours will Jet the others 
ſeize and poſſeſs it. 
The Dukedom of Savoy and Piedmont bor- 


ders upon the South of Switzerland, and 


reaches to the Mediterranean Sea: Its chief 
City is Turin. Its Duke is lately made King 


of Serdinia. 


I proceed now to Germany, which ſtands 
in 5 very Heart of Europe; it is called an 
Empire, — its chief City, where the Em- 
N dwells, is Vienna: But there are in it 

| many 
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1 many leſſer Governments, ſuch as Nukedams, 
” Marguiſates ' Biſhopricks, and ſeveral free 
Towns or C ties 25 dave ſome Dependence 
upon the Emperor, but Jet are little Sqve- 
reignties within themſelves. © 

The molt. conſiderable. of theſe is the Do- 
minion « the Archduke. of Auſtria, who is 
King of Bohemia and Hungary,” and is gene- 
rally choſen Emperor. The nine E#orates 
are next in Honour, which are fo called be- 
cauſe their Governors arg Eleckort, by 1 om 
the Emperor of German is 1 eir 
23 or Titles are theſe. ) The mage 
biſhop of Mentz. The 20 
Tri riers, or TE 15 2. The en * * 


— 8 eg. The Miri of Branded g 
ow, King of Pruſſia. 8.) The Prince Pa 
latioe of the Rhine. (9.) The Duke of : 
Brunſwick and Lunenburg, who is alfo King 
of Great Britain. Beſides All theſe, there are 
many ſmall Principalities goyerned by Secular 
or Eccleſiaſtical Powers, which ate too nu- 
merous to be reckoned up here. 

Poland is a large, Kingdom lying to the 
Eaſt of Germany: It comprehends alſo the 
large Province . Lithuanla : The chief Cities 
of this Kingdom are Warſaw and Cracow, 1 
might here mention the Country of Pruffia, 
which ſome Tears paſt bas been en 
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with the Name of a Kingdom: It is ſituate 
Northward between Germany and Poland. 
The King reſides at Berlin in Brandenburg 2 
Hungary is a Kingdom which lies juſt South 
of Poland, its chief Towns are Pre 0 and 
Buda; It has been in 2 great Meaſure under 
the Goyernment of the Turks; but it now 
belongs to the Emperor of Germany. 
Litth Tartary, which is allo; called Crim 
Tartary, is a ſmall Country lying to the Eaſt 
of Poland, and ſtretching along on the North 
Side of the Fapyne or Black Sea. 


III. We go on now. to the Southern Parts 
of Europe; and . theſe are Spain, Italy, and 
the European Dominions of the Turk. 

Spain is the moſt Southern 7 of 
Europe, a large Country; its capital City Ma- 
Arid, ſtands 1 in the midſt of it: On the Weſt 
Side of it lies the Kingdom of Portugal, bor- 
dering all along upon it; it was once a Part 
of Spain, but now is 9 to a diſtinct King; . 
Its chief City is L 
. Jtaly is a large Pe init in the Mediterrg- 
a nean Sea, and 8 various Governments in 
it, namely, Mantua, Modena, Parma, Lucca, 
Genoa, &c. but the molt noted and remarka- 
ble are theſe five, Venice, Milan, Flarence or 
Tuſcany, Naples, and the State of the.Church, 
which is the Dominon of the OPS 0 whoſe 


chief * is Rome. 
n 


s 
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In the South Eaſt Patt of Europe lies the 
famous Country of Greece, which contains 


the ancient Provinces of Macedonia, Thefſa- 
lia, Achaia, &c. with the Towns:of * 


anica, Pbilippi, Athens, Corinth, &. and 


the Peninſula of Poloponneſus, now now called"the 
Morea ; but all theſe together with the'more 
Northern Provinces of Tranfilvania, Wala- 
chia, Bulgaria, Romania, &c. are now al- 
moſt intirely under the Dominion of the 
Turk, whoſe chief City is Conſtantinople, ſi- 
tuate at the Mouth of the Euxine Sea. All 


this 3 is called Turkey in Europe. . 


Thus have we gone through the Nurthern 
an Middle, and Southern Countries of Eu- 


rope: But it may be proper to mention alſo 


ſome of the chief 1/ands- of this Part of the 
World, as well as the . of . 
7 its Rivers, | | 


: 


ve to Tah, France and] Spain, lie ſeve- 


"2 ral Iſlands in the Mediterrean Sea; ſuch as 


Majorca, Minorca, Iuica, Corfica, 'S ardinia, 
Sictly and Malta, which belong to W 2 
Princes. 

"he the Eaſt side of Greece is the 8 


Sea, or Archipelago, in which are many ſmall 

I lands, and Crete, a large one: On the Weſt 
Side of Greece is the Gulf Venice, or the A 
Ariatic Sea, in which alſo there are ſeveral 


{mall Iflands, as Corfu, Cepbalbnia, Zant, &c. 


Divers 
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Divers other % there are which are in- 
eluded in Eurdp ;, as _ {rom of An- 
9925 of of Wi ige, of ö Jerſey, G - &c, 
h belong to E neland.; ö Hebrides on on 
the Weſt * Seonand. the Orcades, and 
Saber land Iles on the North: Some in the 
Baltick Sea, which belang to Sweden and 
Denmark: The Azores or Weſtern Iſlands in 
the Atlantick Sea, which are under the 
of Spain. And ſeveral others of leſs Note. 


Some of the moſt mangels LIN 
* Europe are, (J.) The Alps between France 
and Italy. (2.) The Apennine Hills in Italy. 
(3. The Hyrenean Hills between France and 
Spain. (4.) The Carpathian Mountains in 
the South of Poland. (5.) The Peak in Der- 
byſhire in England. (6. 2 in Wales, 
&c. Beſides ſeveral Volcand's, ot Burning 
Mountains, as Veſuvius and Stromboli in Na- 
ples, Mount Tina, now called Mon-Gibel, 
in the Ifland of Szcily, and __ Hecla in 
the cold Ille of Iceland. ys 


The orincidel Piners, * Note in Ee 
are the Thames. and the Severu_ in England; 
the Tay in Scotland; the Shannon in Ireland; 
2 s in Portugal and Spain; the Pe and 
| in Italy; the Wort or FViſtula in Po- 
Fo In Germany, the Elbe and the Quer 
the Rhine. Ky Es Danube. In France, the _ 


Seine 


@- = * 
G 44 
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Seine and the Rhone. Th Moſeovy, the Don 
and the Volga. Ro © 

The Danube and the Volga are the large 
Rivers in Europe, the Danube running through 
all Germany and Turky into the Eu, "of 
Black Sea; and the Volga, (which ſome Wri- 
ters attribute to Aa, becauſe) though it rats 
through a great Part of- Moſfcory, 8 emp 


des ral no the . 8 

. 1 * 6 * C Tit D. 3 

OASI. ad i real Come and 
8 S Kingdoins. © e- 


in 101 of TY" 


4814" miy ily be U . — F 
<= Patts, namely, Tus ih, Perjia, India, Chi 
na and Tartary. © 
The Dowinions of the Take in Ab 1 
tains ſeveral Countries in it, named, Manz 
Palhſtine, Arabia, Georgin, &c. K 
1, Natolia, or. Aa © Minor, Which is 4 
Peninſula between che Euxine Sea and the 
Mediterratieah, where lay the antient Cotin- 
fries of Salis, Cappa eia, Pontus, Bythi- 
nia, Lyconia, Ce, ia, Pamphilia, 
&&. rde which the Apo e Pau] = 
and made many Conyetts chere. "Here were 
the {even 9 85 FN of Af, to' which 
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third Chapters of the Revelation, namely, 
Epbeſus, Smyrna, Sardis, &c. Many of them 
are now called by different Names: But 
Smyrna is one of the chief Cities in the whole 
Country. Nr coat r ; Bibs 

2. Paleſtine, or the Holy Land, and all 
the adjacent Countries of Syria, Chaldea, Me- 
ſopotamia, &c. The chief Towns; in it now 
are Aleppo, Scangeroon, or Alexendretta, Bag- 
dat or Babylon, Damaſcus, Jeruſalem, &c. © 

3. Arabia, which anciently was divided 
into Arabia the Happy, Arabia the Deſert, 
and Arabia the Stony, lying all between the 
Perfan Gulf, and the Red Sea: The chief 
Towns of it are Mecca, Medina, &c. 

4. Georgia and Turkomania, formerly call- 
ed Armenia Major, are Northern Provinces 
belonging to the Turks, that lie between che 
Euxine and the Caſpian Se. 

Penſa, a large Empire, lies Eaſtward from 
Turk y between the Caſpian and Indian Seas: 
Its capital City is Mpab an. 
India is divided in two Parts by the River 
Ganges. India, on this Side the Ganges, con- 
tains the biggeſt Part of the Empire of the 
Great Mogul. whoſe chief City is Agra. In 
a Peninſula or large Promontory in this Part 
of India, are various Settlements of the Eu- 
ropean Nations; as at Fort St George,  Tran- 

quebar, Goa, &c. Beyond the River Ganges 
lies another large Peninſula, _ which: contains 
the Countries of Pegu, Siam, Tunguin, Co- 
chinchina, &, Eaſtward 
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'Eaſtward of all theſe lies- the Empire of 
China, a large and a polite Nation, whoſe 
chief City is. Pekin. Theſe Countries laſt 
named are called in general the Eaſt Indies. 
Great Tartary takes up- all the Northern 


Part of Afia. That w. ich borders = 


Moſcovy, is often called Mo covy in 
The whole is a ſavage, ſhed and d In⸗ 
known Country, as to the Parts, as well as the 
Inhabitants of it; and how far it reaches to 
the North-Eaſt, no Man in this Part of the 
World can inform ens "Baie: ie ol 


. 4 


$ 


There are Miſtitudes of Land . E: 


long to Ala, the chief of which are Japan, 


Borneo, eben Java, Sumatra, Ceylon, "the 
Philippine Nes, the Malaive I, &. all 
theſe in the r and rut in che 
Mediterranean. owe * | we 

f Nec ere * KN? 4 


1 f «4 


The 1 remarkable Rivers” are Tig grut 
and Euphrates in Turky, Ganges and Bal. 5 
in India, whenee weren Country took its 
firſt Nam. 95 Aude 
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The chief Mountains are Imaus,/ Ca, 
Air, which' are but different Parts of the 
long Ridge of Hills Which runs *throns * 
Ao the Weſt to the Eaſt, and is ca 

ed by the ancient general Name of TER 


Taurus, © © bas 


: 
* 


—Y 4 10 oh 144 
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._1GfAPRICA, and its Divi, 


15 2 may be divided i into he fol- 
lowing 4 Wc, Barbary, Bildul- 
2 . A Naben, A- 


Egypt nl to 7 — North Ball, ee 
| Poe 8 chief Cities are Grand — and 
Arens. *E 
- Barbary 4 long Countey, it. Compre- 
bends, molt part. of the. ancient Mauritania, 
Rd ou Morey it jr YN 
n E terranean ts 
chief Towns are Fez, Morocco, Mechaneſs, 
— «Tar, Ceuta, Algier, Tunis Tri- 


e ie aden Numidia, has 


* 


aft of of Barbary, unleſs it be teckon- 
ed a Part of it. 

Faarn comes next, it is x Deſert Inland 
Country. and, mach unknown, 50 is Mi- 
gritia, or the Land. of the Negroes, which 
lies to 1 e South of Zaaru; is Guinea is fi 
a in the South . of Migritia. The Tooth 
2 Coaſt, and the Juague Coaſt, and 
Coaſt, are ſeveral Diviſions of Gui- 

nen Well known to 2 


Nubia 


Town Dore; it lies South and 
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Nubia lies Southward of Egypt, as Aby/- 
nia does to the South of Ni in, bech near 
the Coaſt of the Red Sea. R 

_ Ethiopia has been given as a nefierat Natnd 
to all the Countries that cee the 1 
Eaſt and South Part of Aﬀica, at leaſt, all 
the Maritime Countries or Coaſts ben Gut. 
ned, on the Weſtern Side to a, or 
Nubia on the Eaſt, and ſometimes it includes 
Abyſſinia alſo, which is called the Zeſſer or 
Inner Ethiopia, 

In che more Southern Patt of Ethiopia 
are the Inlan® Kingdoms of Monomot apa, 
Adds; c. On the Weſtern Coaſt, 
Congo, Loango, Angola : The Eaftern Coaſt 
is Zanguebar and the Mozambique : 'The 
Southermoſt Coaſt is inhabited by the Cafres 
and the Hottentots, near the Cape of C 
Hope, who are remarkable for their Stupidity, - 
living in the moſt brutal and barbarous Man- 
ner, as though they had little of human Na- 
ture in chem befide the Shape. | 


The chief Iſlands near Africa are 
large Ifle Madagaſcar, called the 115 of 1 
Lawrence, that lies toward the Eaftern Sea; 
and on the Weſt or North-Weſt are the 
ſmall Iſlands of Cape Herd, the Canary Iſlanda. 
and the Madera in the Atlantic Sta, with 
others of leſſer Note in the Efbiopict Sea. 


x . 
\ 4 5 Foils odd k pe B 
G #8 The 
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5: The. nod famous Rivers in Africa are the 
Nite and the Niger. The Nile runs through 
all the Eaſtern Part of the Country, and emp- 
ties itſelf into the Mediterranean Sea by ma- 

Mouths at the Land of Egypt. The 
River, Senegal, anciently called Niger, runs 
ghrongh, gry | into the Atlantich Ocean. 


The mol . en are theſe, 
(1.) Mount: Atlas, or the Atlantick Hills in 
2 Weſt of Barbary, which were ſuppoſed 

the Ancients to be the higheſt in the 
Wald, whence came the Fable of Atlas a 
Giant 88 the Heavens upon his Shoul- 
ders. (z.) The Mountains of the Moon, 
which bs much more Southward toward Mo- 

| nomota And (3.) The exceeding high 

Hill o Toner if, which 1 l the 1 
e Flt its 


* 11 nam , © C 7. xl. be 
Of AMERICA, ond its Daß. 


Arn I CA is the Fourth and laſt Nyar- 
ter of the World, it is divided into the 
Northern and Soutbern Parts by an Iſthmus of 
Neck of Land at Darien or Panama.” 
{Northern America' includes G the 
 Enghſh Empire, Old Mexico, New Mexico, 
Florida, and the 9 Land. | 
5. 


The 


$6@. 16. Geography and df x 8g 

The Northern Land contains ſome Iflands. 
and Settlements of European Nations, in 
Hudſon's. Bay and other Coaſts of Groenland, 
Greenland, near to t e Arctick Circle, but 


- few of them are 1 known, hi 


or inhabited. 

As for the North-Weſt Part of North- 
Anerica, it is utterly unknown whether it 
be Iſland or Continent, whether it may not 
reach thouſands of Miles farther and be joined 
to the North-Eaſt Part of Great Tartary. 

Cunnda, or New France, lies on the North- 6 
Eaſt Side of the River 5 Lawrence; its chief 
Town is Quebec n. 

The Enghi/ſb Empire in America You ke 
the Eaſtern Coaſt from about thirty. 40 almoſt 
fifty Degrees of North Latitude. | 

New England is the chief Pos of 
which Boſton. is the principle Town or City. 
North of New England lies Acadia, ſometimes 
called New Scotland: Its chief Town, Was 
Port Royal, which hath changed its Name to 
Annapolis: Southward of New. England lie 
New York, New Jerſey, Penflvania. 75 Ma- 
ryland, Virginia and Carolina. On the Weſt 
and North-Weſt Side of theſe Plantations, lie 
large Tracts of Land with many great. Lakes 
in it, where various Nations of Savages inhabit. 
' Florida comes next in Courſe to be men- 

tioned, it borders Eaſt or North- * 
| G 2 


* METS was taken from the French, . and * to 
the Brit Empire at the Peace made in 1763. | 


2 
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on Carolina; and Weſtward it reaches to the 
River , i and beyond it: It is bounded 
by the Sea on the South, but there have 
been no very great or remarkable Tons or 
Settlements formed there by the e, 
who found and named it. 
Neu Mexico, or New Granada, lies Weſt 
of Flirida®, alſo by the Spaniards z 
its chief Town is Sf Fe, upon theRiverNore. 
Mexico, gt New Spain, lies more South, 
it is a large and rich Country, long and un- 
even, ſtretching from North-Weſt to South- 
Eaſt; and contains many Provinces in it be- 
lo ng to the Spaniards, who have deſtroy- 
kfiions of he Natives there. It has fe- 
51 Towns, of which the chief has the 
Name of Mexico given it- Florida and M- 
=. together make a large Bay, — 9 
ed the Gi of Plorida, or t e Gulf of 
co. Is Country reaches down to "final 
Neck of Land whereby South America is 
joined to it. On this Neck of Land are Pa- 
ans on the South Side, and Porto Bub on 
_ the North. 
* oem gh Part of dnric is ak 
thin a Triangle lying in the vaſt 
e and a : 


mot encompalfcd 
itz On the Weſtern Side this Ocean 9 


the the Fel 8 becauſe Kldoin vexed with 


Storm | This 
| * Ceded allo to the Britif Empire * 1764. 55 
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This Southern Part of Autrica 
bends many great Countries, namely, Terfs 
Firma, Peru, Amazowa,' Guinea, "\Brafil, 
Chili, Paraguay, Terra Magellanica, &c. The 
- Inland Parts are very much unknown, but 
the greateſt Part of the Coaſts are poſſeſſed by 
the Inhabitants derived from Spain and, Por- 
{rg WAP: * re er Wan 


be d ini of Aneits Ne enk 
are Newfoundland, which is a Triangle near 
Acadia; then Cuba, Hiſpontelaj and Ja- 
maita, all in the ſame Climate with 24ex5co. 
The leſſer Iſtegare called Luc ages, or Behama 
Hands, Soy Eaſt of Flride ; and the Ca- 
 ribbee, Had Eaſtward of Hiſpamala. On 
the Welt Side of North America lis a very 
large and long Ifland, called lala, whh 
many litile ones near it. 

The chief Iſland in South A en i is Ter- 
ra Delfuego, hic h ſies near the Main Land, 
and thus makes the Straits of Magellan. 
There are many others of e and 


2 * on the Coaſt, and in the vaſt 
The moſt noted Rivers * MP 8 


: are the great River Sf Lawrence, that di- 
vides Canada from Neu . and the 
. River . Myifipps, where the Aach have 

* large Settlements. | 3g 
| G 3 
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In South America the two great Rivers are 


the Amazin with all its Branches, and Rio 
4 la- Plata, or the River of Plate, - 


The Aer ende are the Abalachi an 
Hills i in North America, which dividePlorida 
from the more Northern Countries; and the 
Andes it South America; which is a long 
Ridge of Mountains running from the South 
Part of America toward the North: Travel- 
lers ſuppoſe them to de the higheſt" in the 
World. 

Thus 1 have Jeſeribed the various Coun- 
tries of the Earth in à very brief but imper- 
fect manner, ſufficient only to give the young 
and ignorant Reader a Taſte of Geography 
and to encourage him to-purſue the Study 
fatther in that excellent Manual, Gordon's 
Geographical Grammar,” or in Volumes of | 
2 5 e. oy 


'$-E C 15 n 
Of i the Fixed Stars. on the heavenly Gl. 


A S the Terreſtrial Globe has the various 
Countries, Cities, Mountains, Rivers, 


. * 
hy » . 
” * . 


and Seas drawn upon it: So on the Celeſtial 


 Glohe are placed the fixed Stars exactly accord- 
ing to their Situation in the Heavens. 
Vet there is this Difference between the 

Repreſentations 1 made by the Heavenly ae 
| 0 
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thoſe' made by the Earthiy Globe, namely, 
That the ſeveral Countries, Rivers and Seas, 
are repreſented on the Convex or outward 
Surface of the Earthiy Globe, juſt as they 
lie naturally on the Convex Surface of the 
Earth: Whereas the Stars naturally aq 

to us in the Concave, or inward hollow Sar- 
face of the Heaven, but they are repreſented 
on the Heavenly Globe on the Convem Sur- 
face of it. Therefore we muſt ſuppoſe our 
Eye to be placed in the Centre of the Globe, 
in order to have the Stars and Heavens ap- 
pear to us in their aun and Loy 1. S 
ation. 14, it 

Planets and Comets are vulgar] y called by 
the general Name of Stars; but the fixed 
Stars differ from the Planets and the Comets 
in this, that they always keep the fame 
Place or Diſtance - with regard to one ano- 
ther; Whereas the Planets. and Comets are 
perpetually changing their Places and Diſ- 
tances with regard to one another, and with 
regard to the fixed Stars. 

They differ alſo in this reſpect, chat the 
fixed Stars generally twinkle,” except when 
near the Zenith, or ſeen through a Teleſcope; 
and they (hoot ſprightly Beams like the Sun; 
which is uſually given as a Proof, that like 
the Sun they ſhine with their own Light: 
The Planets have a more calm Aſpect like 
che 9 and never twinkle, Which is 
| G 4. one 


[ 
? 


— —_— —-— 


' thoſe wy that lie in the Zodiack, which are 
reduced to 12 Conſtellations, and called the 
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oneArgument among many others that they 


_ derive their Light from the Sun, and ſhine 


iy by Reflection. 

or our bettet Acquaintance with che fixed 
=> — have reduced them to 
Conſtellations. This we have ſhewn | 
dy in the ſecond Section, concerning 


Twetve Srgns, namely, Aries, or the Ram, 
Taurus or the Bull, Gemini or the Twins, &c. 
The reſt of the Stars are diſtinguiſhed into the 
Northern and Southern Conſtellations, as ly- 


ee or South of the Zoduack. or Felip- 


The... Mordhern  Conflellgtians. Pere thus 
med by the Ancients, Urſa Miner, or the 
ittle Bear, in whoſe Tail is the Pofe 4 


© Urſa Major, or the great Bear; Draco, or 
the Dragon a Cepheus, whoſe Feet are juſt at 


the North Pole: Cage and her Chair; 
Andromeda, the Northern Triangle, Perſeus 
with Meduſa s Head, Auriga or the Chario- 


teer; Bootes or the Hunter; ; who is. ſometimes 
called Ar#urus, or the Bear-keeper ; Corona 


Berealis, or the Northern Crown ; beth a, 
or Hercules kneeling; Lyra, or 

nts, or the Swan; Face « or 'the great 
ing Horſe; Equtleus, or Equiculus, the 


little Horſe's Head ; Delphinus, or the Dol- 
* 3 Sagitta. or the Arrow; 3 Aquila, of the 


Eagle, 
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Eagle, which ſome call the Vultue ; Serpe:u, 
or the Serpent, and eee the | 
who holds it. 

To theſe 21 Northern: Conſtell ations were 
afterwards added Antinous at the Equator, 
next to the Eagle, Cor Curuli, or King Charkes's 
Heart, a ſingle Star South of the Great Bear's 
Tail, and Bernice's Hair, a few ſmall Stars 
South of Charles's Heart, Ke. 

The Southern Conſtellations known to the 
Antients, are, Cetus the Whale, and the Ri- 
ver Eridanus; Lepus the Hare; the glorious 
Conſtellation of Orioz with hisGirdle, Sword 
and Shield; Sirius, or the great D 
cula, or the little Dog; Hydra, or the large Ser- 
pent ; the Ship Argo, Crater or the two-hand- 
ed Cup; Corvus, the Crow, or the Raven; 
Centaurus, or the Half-Man, Half-Horſe; 
Lupus, or the Wolf; Ara, or the Altar; Cu- 
rema Auſtralis, or the Southern Crown; 3 Pi Crs 
Notius, or the Southern Fiſh, | 

To theſe 15 there have been dd. 12 
ocher Conſtellations made up of the fixed Stars 
toward the South Pale, which are never viſi- 
ble to us in Britain, and therefore I ſhall not 

mention them. 

Aſtronomers have framed ſome lefſe Con- 
feellations which are contained in the. greater; 
as the Pleiades, or the Seven Stats; and the 
Hyades in Taurus, or the Bull: Capella, or 
the Goat, in Which is a very bright Sur 


» Cani- 
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ſo called, in the Arms of Auriga, or the Cha- | 
rioteer : The Manger and Aſes in the Crab, 
which indeed is. nothing but a bright Spot 
compoſed of a Multitude of ſmall Stars: 
Char less Wain, which are ſeven bright Stars 
in the Rump and Tail of the Great Bear, 
three of which in the Tail reſemble the Horſes, 
and the other four, c, d, b, r, a Square 
Cart: See Figure xxx. The two hindmoſt 
Stars in the Cart, namely, 5 and r, are called 
the Pointers, becauſe they point to the 
Notth Pole p. 3 
- Beſides theſe there are ſeveral other maller 
Stars ſcattered up and down in the Heavens, 
which are not reduced to any of the Conſtel- 
lation s; though of late Years Hevelius, a 
t Aſtronomer, has made Conſtellations of 
them,” which are deſcribed en 17e mo- 
dern Globes. 6 
The fixed Stars are of different Sizes, and 
are divided into thoſe of the it, ſecond, third, 
fourth, fifth, and fixth Magnitudes. © 
There are but a few Bars of the irt and 
ſecond Magnitude, and many of them have 
remarkable Names given to them; as the 
Ram's Head; Aldebaran, or the Bull's Eye; 
Capella, or the Goatz the three Stars in Orion's 
Girdle; the Lins: Heart; Deneb, or the 
, Lion's Tail; Regel, the Star in Orion's left 
Foot; Spica Virginis which is an Ear of Corn 
in the Virgin's Hand, Hydra's Heart, the 
| 'Scor- 
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on's Heart; the Eagle or | Valtu#fs 
ola Ala ' Pegap,, or the Horſe's: Nin; 
Fomahant, a large Star in the Southern "Fift's 
Mouth near Aquarius; the Pole Star in the 
Little Bears Tail, &c. See more in the Ta- 
ble of fixed Stars at the Bnd of this Book. 
Some temarkable Stars are called by the 
Name of the Conſtellation in which they 
are, as the Great Dog, the Little Dog, Ly- 
ra, or the Harp, Arcturus the r 
Capella the Goat, S 
As the Globe of che Edrth, with all che 
1 and Seas deſcribed :on .. a Terreſtrial 
Sphere is repreſented on Maps, ſo the Ce- 
leſtial Sphere, with all the fed Stars, is often 
repreſented on uo T ables, or Planiſpberes, 
projected, one on the Plane of the Equator 
with the two Poles of the World in their 
Centres; and the other on the Plane of the 
Ecliptick, with the Poles of che Faun! in 
their Centres. 
_ - Note, This fort of Projettions have ſome- 
times been / furniſhed with ſome. little Ap- 
pendices which are moveable, and makes an 
Inſtrument called a Nocturnal, to take the 


Hour of the Night, and perform many other 


: Aſtronomical Problems by the Stars. 
It is hardly neceſſary to fay, that the 
ü das are ate to 9 their conſtant 
Revo- 


| * Mr Sener at the Ghbi over 8 st Dunſtan $ 
in Fleur, printed the beſt that « 2 were in Englanq, 
or perhaps i in any other Country, 
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Revolution once in twenty four Hours by Day 
as. well as by Night: But the TOES 
conceals them from our Eyes 
I be Sun in its — moving from 
Waſt to Eaſt through all the Signs of the 
Zodiack, hides all thoſe Stars from our Sight 
which are near its own Light or Place in the 
Heavens; and therefore at ſeveral Seaſons of 
the Year you ſee different Stars or Conſtella- 
tions riſing or {« or upon the Meridian 
at every Hour of the Night: And as the Sun 

onward daily and monthly toward the 
Lan, the Eaſtern Conſtellations come 
and monthly within the Reach of the Sun- 
Beams, and are concealed thereby, which is 
called their Setting Heliacaly. And the 
Weſtern Conſtellations hereby getting farther 
off from the Sun-Beams, are made viſible to 
us, which is called Rifing Heliacally, 

Thus, as I intimated before, we may 
eaſily find what Stars will be upon the ag 
ridian every Midnight, by confi 
what Sign the Sun is, and in what Dbores:0 of 
that Sign; for the Sun, with the Stars that 
are near it, being upon the Meridian at Noon, 
the Stars that are directly oppoſite to them in 
the Heavens will be upon the Meridian that 
Day at Midnight. And by the fame Means, 
if you obſerve what Stars are upon the Meri- 
dian at Midnight, you eaſily infer the Sun is in 
che ** Point of the Heavens at N n. 

| cc 


gect. 18. Geography and Aftronomy: 95 
Here it ſhould not be forgotten, that there 

is a broad uneven Path incompaſling the Hea- 
vens, paſſing near the North Pole, which is 
brighter than the reſt of the Sky, and may 
be beſt ſeen in the darkeſt Night; this is 
called the Miley Way, which later Philoſo- 
have found by their Teleſcopes to be 

by the mingled Rays of innumerable 

ſmall Stars. It is to the 'fame Cauſe that 
ſome other bright Spots in the Sky (though 
not all) are aſcribed, which appear A us like 


whitiſh Clouds in Midnight Datkneſs. 


SEC 7. xvm. 
Of the Planets ond Comets, 


THoven, the Planets and Comets are 

never painted upon the Globe, becauſe 
they have no certain Place, yet it is neceſ- 
ſary here to make ſome mention of them; 
ſince are Stars much nearer to us than 
the fixed Stars are, 1 we l 
more of them. 


The Planets. are in — at huge dark 
Bodies which receive their Light from the 
Sun, and reflect it back to us. They are 
called n. from a Greek Word, which 


ſignifies 
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fignifies Waiiderers ; becauſe they are alway 8 
changing their Places in the Heavens, both 
with regard to the fixed Stur, and with re- 
to one another. 

The Planets are placed at very different 
Diſtances: from the - Centte of our World, 
(whether that be the Earth or the Sun) and 
they make their various Revolutions through 
the twelye Signs of the Zodiac in \ Siifetent 
| Feuod of — Nt e 


7 -b, n 2g, Yearsand 167 = 1.6. about 24 Weeks, 
Jupiter 1 11— 24 — 45 — 
Mars in 1— 321 — — 46 — 
Earth or Sun i nn [| — 0 — ahh — —— 
Venus in —— — = - 32 — — 
Mercury IN o — — 
Moon in 6 ——— 7; — 


As the Ecliptick Line is the Orbit or An- 
nual Path of the Earth or Sun, ſo each Pla- 
net has its proper Orbit, whoſe Plane differs 
ſome few Degrees from the Plane of the Or- 
bit of the Sun, and to a Spectator's Eye pla- 
ced in the Centre would interſect or cut the 
Sun's Orbit at two oppoſite Points or Nodes. 
Now the Diſtance of a Planet from the Eclip- 
tick, meaſured by an Arch perpendicular to 
the Ecliptick, is A Latitude 2 that Planet, 
as before. ; 

To repreſent "this as in Figure XI. * 
may imagine as many Hoops as there are Pla- 
nets thruſt thro' with ſeveral ſtraight Wires, 

and thereby — in different Places to the 


Hoop 
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Hoop that repreſents the Plane of the Ecliptich, 
that is, the Sun's or Earth's Orbit ; and then 
let theſe Hoops be turned more or leſs oblique- 
ly from the Plane of the Ecliptick : For all 
the ſeveral Orbits or Paths of the Planets do 
not croſs or. interſe& the Ecliptick or Sun's. 
Path in the fame Point, nor at the fame An- 
les: But their Nodes or Interſections of the 
Ecliptick are in different Parts of the Eclip- 
tick, and alſo make different Angles with it. 

Among the ſeveral A of obſerving the 
Latitude of a Planet, ſee one very neceſſary 
in Problem XX XVII. 

The Comets were by Ariſtotle and his Fol- 
lowers ſuppoſed to be a fort of Meteors or 
Fires formed in the Sky below the Moon, 
continuing for ſome Months, and then vaniſh- 
ing again. But by later Aſtronomers they 
have been found to be dark Bodies. like the 
Planets, moving through the Heavens with- 
out any regard to the Ecliptick, but in very 
different Orbits, which are ſuppoſed to be 
Ellipſes or Ovals of prodigious Length, and 
returning at various Periods of ſeveral ſcores 
or hundreds of Years. Though it muſt be 
confeſſed, thoſe Parts of their Orbits which 
are within the reach of our Sight, are ſo ver 
inconſiderable Parts of the vaſt Ovals they 
are faid to deſcribe, that it has been much 
doubted, whether the Lines they deſcribe 
in their Motion be not Parabolical, or os 

1 enn bother 
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other infinite Curve; and thus whether the 
Comets themſelves ate not wandering Stars 
that have loſt all regularRevolution, and per- 
haps have no ſettled Periods at all, and may 
never return again: But Comets appear 10 
ſeldom, that they have ſcarce given the nice 
Enquirers of theſe laſt Ages ſufficient Oppor- 
tunity to obſerve or calculate their Motions 
he _ an abſolute Certainty as could be 
wiſhed. 


Thus I have finiſhed the ſpeculative Part 
of this Diſcourſe, which contaius the Rud:- 
ments, or firſt Principles of Aſtronomy : It 
is called the Spherical Part, becauſe it treats 
of the Doctrine and Uſe of the Sphere ;, and 
I have concluded therein the general Part of 
Geography, and given a flight Survey of the 
particular Diviſions of the Earth. 

It is go the Second or ſpecial Part of 
Geography, that treats properly of theſe par- 
bak, gone of the Each, which 1 .. 
but ſlightly run over, and in a much larger 
manner enumerates not only all the King- 
doms, States, and Governments of the World, 
but alſo gives ſome Account of their Man- 
ners, Temper, Religion, Traffick, Manu- 
factures, Occupations, &c. It alſo deſcribes 
the various Towns and Villages, the larger 
and leſſer Mountains, Rivers, Foreſts, the 
ſeveral Products of every Country, the Birds, 

Fr | | B 


eaſts, 
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Beaſts, Iniſtcts, Fiſties, Plants, Herbs, the 
Soil, Minerals, Metals, and all Rarities of 
Art and Nature: It relates alſo the various 
ancient and modern Names of the Nations, 
remarkable Occurrendes of Battles, Victories, 
Famine, Deſolations, Prodigies, &c. has hap- 
pened in every Nation, and whatſoever has 
rendered it worthy of public Notice in the 
World. 1 | & + 807 
There are many Books extant in the World 
on this Subject; ſome of leſſer Size, ſuch as 
Gordon's Geographical Grammar, Chamberlain s 
Geography; and larger, namely, Morgen's Geo- 
graphy Rectiſied, in Quarto, Theſaurus Geo- 
graphicus, Moll's Geography, in Folio, Gc. 


The Second or Special Part of Aſtronomy, 
is called the Theory of the Heavens, or the Sun 
and Planets; which will lead us into the Know- 
ledge of a thouſand; beautiful and entertaining 
Truths coneerning the Syſtem of the World, 
the various Appearances of the Heavenly Bo- 

dies, and the Reaſons of thoſe Appearances, 
namely, a more particular and exact Account 
of the Day and Night; and of the ſeveral 
Seaſons of the Year, Spring, Summer, Autumn, 
and Winter z of the Length and-.Shortneſs of 
the Days: Why in the Winter the Sun is 
nearer to us than it is in the Summer, and 
why the Winter Half-Year is even or eight 

11 H Days 
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Days ſhorter than the Summer Half - Year ; 


Whence come the Echpſes: of the Sun and 
Moon, both total and 85 artial; why the Moon 
is only eclipſed when ſhe is full, and the Sun 
only when ſhe is new: Whence proceed the 
0 erent Phaſes of the Moon, as the Ne or 
Heorned Moon, the Half. Mſeon, the Full, &c. 
Why the two lower Planets, Mercury and Venus, 
always keep near the Sun, and never move ſo 
far as two whole Signs from it: Why Venus 
is horned, halved and full, as the Moon is : 
Why the three ſuperior Planets, Mars, Jupiter 
and Saturn, appear at all Diſtances from the 
Sun, and are ſometimes quite oppoſite to it : 
Why both the upper and Jower Planets ſome- 
times appear ſwifter, ſometimes ſlower = Why 
they ſeem. ſometimes to move directly, or 
forward, ſometimes retrograde, or backward, 
ſometimes are ſtationary, or ſeem to ſtand 
ſtill: Why they are ſometimes nearer to the 
Earth, which is called their Perigeum, and 
ſometimes fatther from the Earth, which is 
called their Apogeum, and by this means ap- 
pear greater or leſs. Why they are nigher to, 
of farther fromthe Sun, Which is called their 
Peribelion and Aphelion; and in what Part of 
their Orbits this Difference falls out: How it 
comes to paſs that they ſeem higher in the 
Horizon than really they are, by Reęfractton; 
and how again they ſeem lower than they 
you _— by the Parallax.” 1 x 
| n 
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In this Part of Aſtronomy it is proper alſb 
to ſhe the different Schemes or Hypotheſes 
that have been invented to ſolve or explain 
all theſe Appearances of the Heavenly Bodies. 
Here the Prolemaic or ancient Syſtem ſhould 
have the firſt Place, 'to repreſent how the 
Antients placed the Earth in the Centre of 
the World, and ſuppoſed the Sun to move 
round it amongſt the other Planets, as it 
appears to the vulgar Eye; and, what tedious 
and bungling Work they made by their Con- 
trivatice of , tranſparent Spheres of dif- 
ferent Thickneſs, placed in Eccentric Ordet, 
and affifted by their little Epicychi: What 
infinite Embarraſſments and Difficulties attend 
this rude and ill adjufted Contrivance ; and 
how impoſlible it is to ſolve all the Appeat- 
-ances of Nature by this Hypotheſis. 
Ihen the Modern or Copernican Scheme 
ſhould be repreſented, which makes the Hea- 
ven all void, or at leaft filled only with very 
fine Ethereal Matter ; which places the Sur 
in the Centre of our World, with all tlie 
- Planets whirling round*it; which makes the 
Earth a Planet, turning darly round its own 
Axis (which is the Axis of the Equator) to 
form Day and Night; and alſo catried yearly 
round the Sun in the Eclipticb, between the. 
Orbits of Venus and Mars, to form Summer 
and Winter, This Scheme alſo makes the 
Moon a Secondary Planet, rolling monthly round 
IM . Ha the 
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the .Earth, and carried with it in its yearly 
Courſe round the Sun, whereby all the Va- 
riety of Appearances of the Sun and Moon, 
and of all the Planets, as well as the Dif- 
ferences of Day and Night, Summer and 
Winter, are reſolved and explained with the 
greateſt Eaſe, and in the moſt natural and 
ſimple manner. 
Neere alſo it ſhould be ſhewn, that as the 
Moon is but a Secondary Planet, becauſe it 
4 moves round the Earth, which is itſelf a 
Planet: So Jupiter, which moves round the 
Sun, has alſo four ſecondary Planets, or Moons," 
moving round it, which are ſometimes called 
his Satellites, or Life- Guards; Saturn alſo 
4 has five ſuch Moons, all which keep their cer- 
= tain Periodical Revolutions: And beſide theſe, 
1 Saturn is ineompaſſed with a large Flat Ring, 
21000. Miles broad, whoſe Edges ſtand in- 
ward toward the Globe. of Saturn, (like a 
wooden Horizon round a Globe) at about 
21000 Miles Diſtance from it, which is the 
moſt amazing Appearance among all the hea- 
venly Bodies: But theſe Secondary Planets, 
which belong to Jupiter and Saturn, toge- 
ther with this admirable Ring, are viſible only 
by the Aſſiſtance of Teleſeopes: And yet Ma- 
thematicians are arrived at fo great an Exact- 
neſs in adjuſting the Periods and Diſtances of 
theſe Secondary Planets, that by the Motions 
and Eclipſes of the Moons of Jupiler, Whey 
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find not only the true Swiftneſs of the Motion 
of Light or Sun- beams, but they find alſo 
the Difference of Longitude between two Places 
on the Earth. — - 

It may be manifeſted here 15 that *. 
veral of the Planets have their Revolutions 
round their own Axis in certain Periods: of 
Time, as the Earth has in 24 Hours; and 
that they are vaſt bulky dark Bodies, ſome 
of them much bigger than our Earth, and 
conſequently fitted for the Dwelling of ſome 
Creatures; ſo that it is probable they are all 
Habitable Werlds, farnithed with rich Variety 


of Inhabitants, to the Praiſe of their great 


Creator. Nor is there wanting ſome Proof 
of this from the Scripture itſelf, For when 
the. Prophet IJſaiab tells us, that God who 
formed the Earth, created it not in vain, be- 
cauſe he formed it to be inhabited, Iſa. xlv. 18, 
He thereby inſinuates, that had ſuch a Globe 
as the Earth never been inhabited, it had been 
created in vain. Now the ſame way of Rea» 
ſoning may be applied to the other Planetary 
Worlds, ſome of which are ſo much bigger 
than the Earth is, and their Situations and 
Motions ſeem to render them as convenient 
Dwellings for Creatures of ſome Animal and 
Intellectual Kind.  *© 4} 
Many of theſe things have been performed 
by ingenious Men with great Exactneſs, for 
the Uſe of Perſons learned in the Mathe- 
"#73 matics; 
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matics; ay 1 know, not, any ſhort, plain, 
and intelligible Account of them fitted for the 
Uſe of the vnlearned World, except among 
Dr Well, ene. intitled, Mathematics For 
a young" Gentleman; Vet I perſuade myſelf, 
that ſome. Parts of it might be. pertormed 
with greater Eaſe and in a More 
natural Method, and to much greater Fer- 
fection, if ſome Perſon of peculiar Skill in 
theſe Sciences, and of equal CandeleenFion, 
would a tas le W plibony 


s ECT. XIX. 


Problems Mei fo 1 * Armory 
lo be per farmed by. the 1 


AS Theerems in Mathematic Science are. cer- 

tain Propoſitions declaring ſome Mathe- 
matical Truth: So a Problem is a Mathe ma- 
tical Queſtion prapoſed to be reſolved, or ſows 
Practice to be performed. 

Becauſe this Problematic Part will require 
the Recollection of a great many Things in 
the former Sections, L think it may. not be 
improper to give a ſhort, Summary of Deji- 
nitient or. the chief Subjects of Diſcourſe ig 

the 


-F 
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the Dactrine Fa —_ en in 
one View. * 


DEFINITIONS. 


The Latitude of. a- Place on the Earthly 
Globe, is the Diſtance of the Zenith of that 
Place from the Equator toward the North 
or South Pole, meaſured by the Degrees of 
the Meridian. 

The Eluat ian lle Pole is the Height 
of the Pole above'the Horizon of that'Place, 
meaſured on'the Meridian: And it is always 
- the fame Number of Degrees as" the . 

tude. 
| The Longitude of a Place is the Diſtance | 
of it toward the Eaſt or Weſt from ſome + 
firſt Meridian, and it is meaſured on the 
Equator. 

The Declination of the Sun, or any Star or 
Planet, is its Diſtance Northward or South- 
ward from the Equator, meaſured on the 
Meridian. It is the fame thing as Latitude 
on the Earthly Globe. 

The Right Aſcenſion of the Sun, is its Dic. 
tance from that Meridian that cuts the Point 
Aries, meaſured Eaſtward on the Equator ; 
it is much the fame with Longitude on tbe 
Earthly Globe. © 
The Hour of the Sun, is its Diſtance from 
Noon , Or the Meridian of the Place meaſured 

U4- on 
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on the Equator by 15 Degrees, for every 15 
Degrees on the Equator make an Hdur. Or 
it may be reckoned from the er Meri- 
dian, or Midnight.” | 

Note, The Righe Acenſon i is reckoned dither 

in Degtees or in Hout s. 

The Latitude of a Star or Planet 3 is ING Dit. 
nes Northward or Southward from the 
Ecliptick: | Note, The Sun has no Latitude, 
becauſe it is always in the Ecliptick. |  - , 

The Lingitude of the Sun, or a Star, is i its 
Diſtance — the Point Aries Eaſtward, mea 
ſured an the Ecliptick. But with regard-to 
the Sun or a Planet, this i is uſually called the 
Place of the Sun, or Planet, for any parti- 
cular Day, that is, its Place in the Zodiach, 
or the Degree of the Sign in whigh ir is at 
that Time. 1 
The Altitude or Height of the Sow. or a 
Star, is its Diſtance from and above the Ho- 
rizon, meaſured on the Quadrant of Alti- 
tudes. 
The Depre/ſ on of the Sun or a Star, bo ö is 
Diſtance from and below the Horizon. 
The Azimuth of the Sun, or Star, is its 
Diſtance from the Cardinal Points of Eaſt, 
Weſt, North or South, mea ſured on the He 
1ZON, 

, The Sun or Stars Meridian Altitude 3 18 its 
Altitude or Height when it is on the + 
cen, or at the South, 

E. he 
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The Vertical Altitude of the Sun is uſed by 
ſome Writers for its Height above the Hori- 
zon, when it is in the Azimuth or Vertical 
Circle of Eaſt or Weſt. But the Sun is ſaid 
to be Vertical at any Place when it is in the 
Zenith of that Place at Noon. 
The Amplitude of the Sun or a Star is-its 
Azimuth or Diſtance from Eaſt or Welt at 
riſing or ſetting, + 

The Aſeen final Dieses is the Time . 
the Sun or Star's rifing or ſetting before ot 
after Six o Clock: Or it is the Difference 
between the Sun or Star's ſemidiurnal Arc and 
a. Quadtant, or 90 Degrees, as ſome Perſons 
expreſs it, becauſe go Degrees, or a ien 
reaches from 5 0 Clock ee 


"PROBLEMS, 


Problem I. To find the Lotgitiuds and La- 
ti tude of any Place on the Earthly Globe. 
Torn the Globe about till the Place come 
juſt under the Side of the brazen Meridian 
on which the Figures are, which is called 
its Graduated Edge, then the Degree marked 
on the Meridian juſt over the Flace, ſhews 
the Latitude either North or South: And 
the Globe ſo ſtanding, that Degree of the 
Equatar, which is cut by the Meridia, 
News the true Longitude 2 the . 80 
ondon 
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London will appear to have - 514 Degrees of 
North Latitades and near 18 of Lon- 
itude, counting the firſt Meridian at Teneriff. 
Rome has 4 14+ Degrees of North Latitude, 
and about 13 of Longitude Eaſtward 
from London, or IS 80 e == 
Tenn 


Problem II. The Lon — or n 
2 any Place being giuen, 10 to ou! ar 


ace on a Globe or 
If only the Latitude of -a Place be 


given, 
the Place itſelf may be eaſily found by caſting 


FRONT Eye Eaſtward and Weſtward along that 
arallel of Latitude in that Part of the World 
where it lies, and the Place (if it be marked 
on the Globe) will ſoon appear. 

If the Longitude only were given, guide 
your Eye along that Meridian Mot ward or 
Sonthward, and you will quickly ſee it. 

But if both Longitude and Latitude be 

ven, then the Place is immediately found, 
— where the given Line of Longi ud, or Mo- 
ridian, cuts the given Line of Lu, there 
is the Place required. Theſe two Problems 
Soo on a Map as well as on 
a 


Problem III. To find the Diſtance of any 
to Places on the Earthly Glabe, or two Stars 

en tbe Or 
Here 


\ 
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Here let it be noted, that a Degree of the 
Meridian, or of the Equator, or of any great 
Circle on the Earthly Globe, is found by 
Meaſure: to be 69 or 70 Engliſn Mals: 
See Prob: XII. ect. XX. Though Gea- 

graphers many times count 60 Geographical 
Miles to a Degree, making them — fame 
with the Minutes of a Degree, for ag 
Eaſe in. Computation, 

Let it be noted alſo, chat all che Degrees 
on the Meridians or Lines of Longitude on the 
Globe are equal,” becauſe. all thoſe Lines are 
great Circles; but in the Parallels of Lati- 
tude, the farther you go from the Equator, 
the Circle grows leſs and leſs, and conſo : 
quently the Degrees of thaſe Cireles- are leſs 

alfo: And x fron if two! diftaht Places are 
either both on the Equator, or have the fame 
Meridian, the Number of the Degrees of 
their Diſtance on the Equator, or on the Me- 
ridian, being reduced to Miles, ſhews you 
their true Piſtance: But if che two Places are 
not both on tbe Equator, nor on the ſame Me- 
ridian, you muſt find thear true Diſtances by 
the following Method. | 

To perform this third Problem, ay. the 
Quadrant of Altitude from one Place to the 
other, | and that will ſhew the Number of 
Degrees of Diſtance, which being multi- 
plied by 60 Geographical Miles, or by 70 
Englih! Miles, will 2h give the-Diſtance _ 


r 
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Or you may. * the Diſtance between 
hh two Places with a Pair of Compaſſes, and 
meaſure it upon the Equator, which ſhews 
the Diſtance in Degrees, and then reduce them 
to Miles, | 

The Quadrant of Altitudes, or à Pair of 
Compaſles, in the ſame Manner, will ſhew 


the Diſtance of any two Stars on the Hea- 


venly Globe, namely, in Degrees, but not in 
Miles. 

Obſerve here, that though theſe Methods 
will find the true Diſtance of Places on the 
Globe, yet on a Map the ſame Methods are 
uſeleſs ;- becauſe in Maps or plain Surfaces 
the Degrees of Longitude marked on the 
ſame Parallel of Latitude are unequal, and 
ſo the Degrees of Latitude marked on the 
fame Meridian are often. unequal. ; (See the 
XI“ Section concerning Maps.) The only 
Way therefore of meaſuring Diſtances on a 
Map, is to meaſure the Number of Degrees 
on the neareſt correſpondent Line of Longi- 
tude or Latitude, and apply that to the Diſ- 
tance required, which after all is or an un- 
certain e a 


Problem IV. To find the Antceci, | Pericect | 


and Antipodes, of any Place given, ſu Fools 
of YOU, 


Bring 
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Bring London to the Meridian, obſerve its 
Latitude Northward; then reckon ſo many 
Degrees on the Meridian from the Equator 
Southward, and it ſhews the Place of the 
Antaci. 

Keep London under the Meridian,.. ſet the 
Hour 1 or Pointer on the Dial at the 
Pole to the upper 12 which is 12 O Clock at 
Noon, turn the Globe about till the Index 

int to 12 at Midnight, and the Place that 
will be under the ſame Degree of the Me- 


ridian where London Was, ſhews where the 


Periæci dwell. 

The Globe fo ſanding, count the fame 
Degrees of Latitude from the Meridian South- 
ward, and that will ſhew who are 1 Anti- 
podes to London. 


Problem V. a Place FR given, to fu 
all thoſe Places which have the ſame Hour of 
the Day with that in the given Place. 
All the Places that have the /ame Longi- 

tude have the ſame Hour. Bring the given 
Place therefore to the Brazen Meridian, and 
_ obſerve what Places are then exactly under 

the graduated Edge of the Meridian, for 
the People in thoſe Places have the ſame 
Hour, and their Habitation ** the ſame 
. 


| mg 
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- Problem VI. hy Place u given (or 
Paris) to find all thoſe Places in 15. 

World which- have the ſame Latitude, and 

conſequently have thetr Doys a Nights of 

th ſame * 

Bring Pareto to the Meridian, ant! you find 


it near 49 Degrees North Latitude. Turn the 
Globe all round, and all thoſe Places which 


paſs under the 49th Degree of the Meridian, 
have the ſame — with Paris, and the 
Pole is juſt as much elevated above their Ho- 
Tizon, namely, 49 Degrees. 


oblem VII. To refify cle Glu accord- 
ing to the Latitude of any given Place. 
Elevate the proper Pole (whether it be 
North or South) fo far above the Horizon as 
is the Latitude of the Place propoſed ; this is 
done by moving the Pole of the Globe up- 
ward from the Horizon, counting by the De- 
grees of the undef Part of the Meridian, which 
begin to be numbered from the Pole; thus for 
London yon muſt raiſe the Pole 5 Pp Degrees 
above the Horizon. 
Then while London ſtands nndet the Me- 
chan; the true and real Situation of it is ex- 
actly repreſented on the Globe with its proper 
| Horizon: For London is by this Means 
placed in the Zenith, or on the very Top of 
the Globe, at go Degrees Diſtance from the 


Horizon 


- Side. 


4 
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Horizon every way; and thus the Zenith is 
as high above the Equator on the South Side, 
as the Pole 15 above e on the North 


| To n this Rake of the Sis 
tuation of any” Place yet more perfect, it is 
a uſeful thing to have a ſmall Moriner's 
Compaſs at hand, with ' a Needle touched 
with a Loadſtone, to 'ſhew which are the 
Nerth or South Points of the real Horizon, 
and then, as near as you can, ſet the Brazen 
Meridian of the Globe exactly North and 
South, 
Thus the wo9den Hotizon will be a perfect 
Parallel to the ral Horizon, the brazen Me- 
ridian to the real Meridian; the Equator,” 
Ecliptick, and all the fer" Circles, and 
Points on the Globe, will repreſent thoſe Cite 
cles and Points on the Earth, or in the Hea- 
vens, in their proper Polition. 


Problem VIII. The Hour bei Nen r 
any Place (as at London) to find what Hour it 
is in any other Part of the World. Sud! 

Rectify the Globe for London, bring the 
City London to the Side of the Meridian 
where the Degrees are marked; then fix the 
Index of the Dial-plate to the Hour given, 
(ſuppoſe Four o'Clock in the Afternoon) this 
being done, turn the Globe, and bring any 
Places ſucceſſively to the Meridian, then he 
Index 
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Index or Hour, Pointer will ſhew. the true 
Hour at the Place required. Thus when it is 
Four o'Clock in the Afternoon, at London, it 
1s almoſt Five at Rome, near Six at Conſtan- 

tinople; it is almoſt half an Hour paſt Nine at 
Night at Fort St Geotge in the Eaſt Indies, it 
is near Midaight at Pekin in China, it is Eleven 
b'Clock in the Morning at Jamaica, and a 


little 8 Noon at — 
problem IX. 6 E v rectiſy the Globe for th 
Zenith. 


After the 1 Retification for the 1. 
tude of the Place, faſten the Edge of the Nut 
of the Quadrant of Altitude on its graduated 
dide, at the proper Degree of Latitude on the 
graduated Side of the brazen Meridian, and 


that will repreſent the Zenith f that Place in 


the Heavens: 

The Quadrant of Altitude being thus faſt; 
ened, ſerves to meaſure the Sun or Star's Al. 
titude above the Horizon, and the Sun or 


Star's Azimuth; and it has been ſometimes 


(though erroneouſly) uſed: to ſhew the Bear- 
ing of one Place to alles as in the following 


Froblem. 0 885 PTV 


Problem . Any tu⁰ Place * given, 


to find the Bearing from one ts the other; that 


is, at What Point of the Compaſs che one lies 


in re to the otter. 288 
_ | the 
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The common Way whereby ſeveral Writers | 
have ſolved this Problem is this. Rectify 
the Globe both pr the Latitude and for the 
enith of one of thoſe Places, and bring that 
| Place to the Zenith. Then bring down the 
Edge of the Quadrant of Altitude to the other 
Place, and the End of the Quadrant ſhall cut 
the Horizon in the true Point of the Com- 
paſs, and ſhew how the one Hears to the 
other. So if you rectify the Globe for the 
Latitude and Zenith of Barbadoes, you will 
find that Cape Finiſterre in Spain; and Azoff 
in Muſcovy, both lie in a dire& Line North- 
Ef from Barbadoes, according to this Prac- 


wr here let it be noted, that choug h — 
cording to this ſort of m eee 
lie North -Eaſt from Barba yet they 2 
not lie North-Eaſt of one another; for if you 
rectify the Globe for the Latitude and Zenith 
of Cape Finiſterre, you will find Azoff lies 
near Egft-North-Eaft from Cape F 7 
or more than two Points of the Com 
(that is, more than 22+ Degrees diffrent 2 
the North- Eoft. | 
And if a Sailor or Trave 
badoes, ſhould every League or Mile of his 
Way, by obſerving the ſs, ſtill make 
toward the North-Eaſt, he — 1 come ſooner 
to the Hebrides, or Weſtern Scots Iſlands, 
than to Azoff, or even to Cape Finiſterre. 
But the Courſe that he muſt "really ſteer to 
2 I | come 


who is at Bar- 5 
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come to Cape Finiſterre, is near North-Eaſt 
and by Eaſt: And if he would fail all the Way 
clear to Azoff from Barbadoes, he muſt ſteer 
ſtill more to the Eaſtward Hall which Things 
ſhew the Miſtake of ſolving this Problem in 
this Manner. SR 
Perhaps this may be made yet plainer to 
a Learner, if we name two Places which lie 
under the ſame Parallel of Latitude, namely, 
Madrid in Spain, and Pekin in China, Lati- 
tude 40. Now theſe muſt always bear di- 
rectiy Eaſt and Meſt from each other. But if 
you bring Madrid to the Zenith, and having 
fixed there your * of Altitude, you 
bend it down to the Horizon, it will not fol- 
low the Courſe of the 40% Parallel of Lati- 
tude, and lead your Eye to Pekin, but to much 
more Southern Places very far diſtant from 
Pekin, and which have a very different Bear- 
ing, namely, to the Iſle of Ceylon, Sc. 
Upon this Account, the beſt Writers call 
that the Angle of Poſitian between two Places, 
which is found by the Quadrant of Altitude 
thus fixed at the Zenith of any Place, and 
drawn down to the Horizon: But they de- 
ſcribe the Rhumb or Courſe. of Bearing from 
one Place to the other in a different Manner, 
namely, It is that Point of . the Compaſs, to- 
ward which any Perſon muſt conſtantly. ſail or 
travel, in order to arrive at the diſtant Place 
given. And without all doubt, this is the 
, moſt juſt and exact Account of Things. 4 
; oy | ow 
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Now in order to find this, it is ſufficient 
for a Learner to know, that if any one of 
the Lines drawn from the Points of the Ma- 
riners Compaſs marked on the Globe, (which 
are called Rhumb Lines) paſſes through both 
Places, that Line ſhews the Courſe or Bear- 
ing from one to the other, as the Courſe from 
Cape St Vincent in Portugal, to Cat Iſland, 
_— the Bahama Iſlands, is Weft and by 
Sout 

If no Rhumb Lines paſs throu gh choſe 
Places, then that Rhumb Line to which thoſe 
two Places lie moſt parallel, ſhews their Bear- 
ing: Thus the Courſe from Barbadoes to 
Cape Finiſterre, is North-Eaft and ty Eaſt, or 
thereabouts. . 
If the Learner has a Mind to ſee the Reaſon, 
why there maſt be ſuch a Difference betwixt 
the vs of Pofition between two Places, and 
their Courſe of Bearing to each other, I know 
not how to repreſent it upon a flat Surface 
plainer than by Figure xx1. 

Suppoſe the four Cardinal Points, North, 
South, Eaſt, and Weft, are repreſented on the 
Globe by the Letters N. 8. W. E: Sup- 
poſe three diſtant Places are B. Barbadoes, 
C. Cape Finiſterre, and A. Azoff. If the 
Surface of the Earth were not Spherical, but 
a Plane, and the Meridians of theſe Places 
were all parallel (as in that Repreſentation 
or ' EMO, of the Globe, which is called 

2002," AFFa0 


on the Globe at the Zenith) yet the Line _ 
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Mercator's Chart) then their Angle of Poſition, 
and their Cou#ſe of Bearing, - would be the 


ſame : Then as us is the Meridian of the 
Place B, fo qu would be the Meridian of the 
Place c, namely, a ſtraight Line, and parallel 


to s: Then the Line s c A would be the 


Line or Rhumb of North-Eaſt, namely, 45 
| 8 een gi 14a 
preſent. both the Ag of Poſition, and t 

Courſe of Bearing between all the three Places 
n c and a: For the Angle qc A would be 
the fame with the Angle N B A; and thus 


| A would ſtill bear Nerth- Egf from c and 


from 3 *, „% e 
But the Earth of a Spherical Figure, 
and the r g 6 the Pali the 
Meridian of 8s on the Globe being brought 
to the Zenith, is d s; the Meridian f c is 
the Curve Line cm; and the Meridian of 
A is the Curve Line u 4a z; all which meet in 
u the North Pole. Now though the ſtraight = 
Line Bc A ſhews the Angle of Pofition be- 
tween the three Places  c and 4, (as B ſtands 


* And for this Reaſon in thoſe Sea Charts where 
the Points of the Compaſs or Rhumbs are drawn in 
ftraight Lines quite through the Chart, the Meridian 
or Lines of Longitude are all made pigs ao parallel 
Lines; For if the Meridians were a little curved, as 


they are commonly in Maps, the Rhumbs could not 
de drawn' through the Chart in Rraight Lines. 


See Se: M. Of Sea-Charts, pag. 68. 
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does by no means make the ſame Angles, or 
has the ſame Bearing with the Curve Line 
N c m (which is the Meridian of c) as it 
does with N s, (which is the Meridian of B:) 
and it ſtill makes more different Angles with 
the Curve Line A 2, Na is the Meridian 
of A.) 
| hence it follows, that all the Rhumb Lines | 
muſt be a Sort of Spiral Lines on the Globe, 
except the North and Seuth, which is the Me- 
ridian, and the Equator with its Parallels of 
Eaft and Vg, which are Circles -. 
The Nertb-Eaft Line in this Place muſt be 
B P x ſtill gradually inclining toward the ſeve- 
ral Meridians, that ſo it may make the ſame 
Angles with the Meridians'n © # and At, 
as it does with N s. 
But by this Means you ſee, that 33 
travel ſtill to the North -Eaſ would bring yur 
down to P and x, not to c and A. © 
You ſee alſo, that the Courſe you! muſt 
ſteer or travel to come to A, will be repre- 
0,004, 18+ q > ©: 4120 - 
# ai the other Lines of Ef and _ beſides the 
Equator, are Parallels of Latitude, and are leſſer Cireles. 
And though the Line of Eaft and V in this Figure, be 
for the Eaſe of a young Learner repreſented in a ſtraight 
Line, becauſe it is a Parallel to the Equator, and if 
drawn round the Globe would be a perfe& Circle and 
run into itſelf, yet it ſhould more propetly be fo far 
curved, as to cut all the Side- Meridians m and N 2 
at right Angles, as well as the Meridian of the Place u 5. 
And thus they are commonly drawn in Maps of tbe 


World, wherein there is no Line of Eaſt and V drawn 
ſtr aight beſides the Equator, | 
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ſented by the Line B r a, which is much 
nearer the Eaſt Point. 

But this is ſomething tao laborious and pain- 


ful for every Reader to trouble his Nee 
with it. 


problem XI. Having the D ay of the 

Menth given, to find the Sun 5 2 in the 
T1411 % f 

Find the Day of the Manth i in the Calendar 
— the Horizon, (either Old Stile or New, 
whichſoeyer is required) lay a flat Rule on 
the Day of the Month, and over againſt it on 
the inner Edge of che Horizon, will ap 
both the Sign in which the Sun is, and the 
Degree of that Sign; as, on the Tenth of May 
Old Stile, the Sun is juſt entering into the "ff 
Degree of Gemini, which you may find in both 
the Globes on the Ecliptick Circle; and there 
you may alſo compute the Longitude of the 
Sun from che Point dries, if you pleaſe, ' 


— 
* 


ah Sire Bl XII. T * D: ay of the Month * 
vi ven, 10 find tboſe Places oof the Globe where 
the San will be V erty cal, or in the Genthihat 
Day.” | 
Find out the Sun' 8 Place i in the Ediprich 

Circle; bring it to the Meridian ; mark the 

Degree over it; then turn the Globe round, 
and all thoſe Places that paſs under that De- 
4 W "i have the Sun in their Zenitb that 


N 
Problem 
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: Probe XIII. The Day and Hu- if the 
Day at one Place, namely, London, being 
given, to find at what other Place the Sun 15 
Vertical at that Hour. 
The Sun's Place for that Day being brough 
to the Meridian, and the Degree on it, (that 
is, the Declination) being obſerved,” bring the 
firſt Place, that is, London, to the Meridian. 
Set the Hour Index to the given Hour; and 
turn the Globe till the Index come to the 
12, (that is 12 at Noon) then the Place 
of the Earth that ſtands under the obſerved 
of the Meridian, has the Sun at _ 
Moment! in the Zenitb. 


Problem XIV. T be Day * "= at one 
Place, namely, London, being giuen, to find 
all thoſe Places of the Earth where" the Sun ys 
then rifing, ſetting, or on the Meridian, (which 
is called culminating) alſo where it is Doybght, 
Twilight, or dark Nigbt. 

By the foregoing Problem, find the Place 
where the Sun is Vertical at the Hour given: 
Rectify the Globe for the Latitude of that 
Place; bring that Place to the Meridian. 

Then all thoſe Places that are in the Ves 
Semi- Circle of the Horizon, have the Sun 
rf ing, for it is go Degrees from their Zenith. 

\ Thoſe in the Eaſt Semi- Circle of the Ho- 
nizon have it ſetting, for it is 90 Dee paſt 
their Zenith. 


14 - 7; 8”. 
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To hole who live under the ſame Line of 


"Longitude, or upper Meridian, it is Noon, if 
they bave any Day at that Time. 1 80 
To thoſe who live under the oppoſite Lane 


of Longitude, or lower Meridian, it is Mid- 
zight, if they have any Night at chat Time. 

Thoſe Places that are above the Horizon, 
have the Sun above their Horizon ſo many De- 
grees, as the Places themſelves are. 

Thoſe Places that are under the Horizon, 
but within 18 Degrees, have Twilight. 

And with thoſe who are lower than 18 De- 
grees, it is dark Night. - 


Problem XV. A Place bein given in the 
Torrid Zone, to find thoſe two Days in which 
the Sun ſtall be Vertical there. 

Bring the Place to the Meridian; mark the 
Degree over it, which is its Latitude; move 
the Globe round, and obſerve theſe two oppo- 
ſite Points of the Ecliptick, that paſs through 
the aforeſaid Degree; ſearch on the fp 
Horizon on what two Days the Sun paſſes 
through thoſe two Points of the Ecliptick, 
for then the Sun at Noon will be in the * i 
of the Place N 


Problem XVI. A Place being given in one 
of the Frigid Zcnes, (ſuppoſe the North) to 
find when the Sun begins to depart from, or to 

ar on that Place, bow long be 1s , 
and how long he ſhines conſtantly upon it. 
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' Suppoſe the Place given be the North Cape 
of Lapland, 7 1 Degrees of Latitude. Rectify 


the Globe for that Place, or elevate the Pole 


71 Degrees; then turn the Globe till the de- 
ſcending Part of the Ecliptick, the Meridian 
and South Part of the Horizon meet toge- 
ther: Thus the Ecliptick will ſhew, that the 
Sun toward the nd of Scorpio (that i is, a lit- 
tle after the Middle of November,) goes below. 
the Horizon intirely, and leaves that Part of 
Lap land. ; 
{Theo wem the Globe a little further, till 
the aſcending Part of the Ecliptick meet the 
Meridian in the ſame South Point of the Ho- 
rizon, - __ it 8 that . ninth 
or tenth Degree of Aguarius, is, about 
the End of January, the Sun begins to riſe 
above their Horizon. Thus they are at leaſt 
two Months without the Sun in Winter. 
In like Manner bring the aſcending Part of 
the Ecliptick to meet the Meridian in the 
North Point of the Horizon, there you will 
find that the Sun begins to be entirely above 
their Horizon toward the End of Taurus, or 
near the Middle of May; and if you turn the 
Globe a little farther, the deſcending Ecliptick 
will meet the Meridian a Horizon in the 


North at the Sth or of Leo, or 
about the Beginning 0 5 Thus it ap- 
pears that thoſe La will have the Sun | 


at leaſt two Months above their Horizon in 
Summer, or two Months of compleat Day- 


light. | | Problem 
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Problem XVII. To find the Sun's Decli- 
nation and Right ene any Day in the 
Near : Suppoſe the 21ſt of May. 

Find out the Sun's Place for that Day, or 
the Beginning of the firſt Degree of Gemini 
on the Ecliptick ; bring that Point of the 
Ecliptick to the Meridian, and the Degrees 
numbered on the Meridian will ſhew the 
Sun's Declination, namely, 20 Degrees North- 
ward. 

At che fame Time the Place where the 
Meridian cuts the Equator will ſhew the Right 
Aſcenſion of the Sun, or its Diſtance from the 
= Aries on the Equator, namely; 58 De- 
| It is marked uſually in Degrees on the 

Globe; if you would turn it into Hours, di- 
| vids i it by 15, and it amounts td thres Hours 

4 which is 52 Minutes. 

Nite, That any Star's Ditch and 
Rigbe Aſcenſion; are found the ſame Way, by 
W it to the Meridian. 
Remember the Sun's Declination is always 
Nerth in our Summer Half-Year from the 
21ſt of March; and Southward in our Winter 
Half-Year _ the 23d of September. | 


Problem xynl. To reflify the Globe Sor 
the Sun Place," any Day in the Year, and 
thus to repreſent The wes * tbe er for | 


Bring 


18 Day. 
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Bring the Sun's Place found on the Eclip- 


tick of the Globe to the Meridian; and at 
the ſame time ſet the Hour-Index, or N 


of the Dial, to the upper 1 chat is, to 


Moon. 


Note, When the Globe i is thus reRtified for 
the Latitude of the particular Town or City 
by Problem 7th, and for the Zenith of it by 
Problem gth, and for the Sun's. Plate inthe 
Echptick that Day by this Problem 18th, it 
is then fitted to reſolve moſt of the following 
Problems, for then it moſt exactly —— 
the real Face and State of the Heavens for that 
Da 

Here | let it be obſerved, that this Practice 
does really repreſent the Face of the H þ 
only for that Day at Noon, (when the Aſtro- 
nomers Day begins) and not for all the fol- 
lowing Hours of the Day; becauſe the Sun 
is every Moment changing his Place a little 
in the Ecliptick. But it is cuſtomary, and 
it is ſufficient for Learners; to make this go 
for a Repreſentation of the Heavens for all 


that Day, to n * men _— 
tions * | 


* 


Problem XIX. The Place and FR being 
given, (namely, May 1oth at Led). to find 
—— 80 Hour the Sun riſes or ſets, his aſcen- 


er his I the Length of 
and Night. | 


'D 
1 Rediſy 
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Rectify for the Latitude, and for the Sun's 
Plate, then bring the [Sun's Place down to 
the Eaſtern Part f the Horizon, and the In- 
dex will ſheyy the Time of Sun-riſe on the 
Dial, namely, five Minutes after four in the 
Morning. Bring the Sun's Place to the Weſtern 
Side of the Horizon, and the Dial will ſhew 
the Hour of Sun-ſerting, namely, five Minutes 
before eight at Night. 

Thus his Aſcenfional Difference will appeas, 
that is, how long he riſes or ſets before or 

after Six o'Clock, which is one warts 55 
rude will appear in che 


Minutes. 
e 34 Degrees to the NN 


Thus alſo his 
the Ba 
12 Tho Hour of the Sun's rifing doubled vivcs 


Horizon to be 

the Length of the Night, namely, eight Hours, 
and ter. "Minutes ; and the Hour of the Sun; 
ſetting doubled gives the Length of the Day, 
which will be 16 Hours wanting 10 Minores, 
that i * youre": 50 Minutes. 


Problem XX. The Place and Day being 
given, to find the Altitude of the Sun at any 


given Flour. 
Rectify for the Latitude, for the Zenith, 


and for the Sur's Place: Bring the Quadrant 
of Akitude under the Meridian, and it will 
meet the Sun's Place in the Meridian Altitude 
of the Sun that Day, and thus ſhew how high 
it is at Noon. 


Torn 
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Turn the Globe till the Index point to any 
other given Hour. on the Dial, obſerve 
where the Sun's Place is, bring the Quadrant 
of Altitude to it, and it will hew the Sun's 
Altitude at bat Haar: Thus May 1oth at 
London, the Sun's Meridian Altitivle will be 
a little above 58+ Degrees, and 9 
Wee 8 
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Problem XXI. The Place and Day OY 
given, to find the Azzmath of the Sun at u 
Hour. 


Rectify the Globe for the Latitude, the 
Zenith and the Sun's Place: Then turn the 
Globe till the Index point to the Hour given; 
then obſerve the Sun s Place ; bring the Edge 
of the Quadrant of Altitude down upon it, 
and it will cut the Horizon in the Azimuth 
of the Sun, or ſhew what Point of the Com- 

$ the Sun is in. Thus May 1c0th, at 20 

3 9 in the Morning, the Sun's 
Azimuth will be about 60 Degrees from the 
South toward the Eaf, —_— is, aan: | 


and by Baft. 


Problem XXII. The Sur's Altitude bemy 
at any. certain Plate and Day, to find 

the Hour of the Day, and alſo his Azimuth. 
Redtify as ' before for the Latitude, the 
Zenith and the Sun's Place: Turn the Globe, 
and move the Quadrant of Altitudes * 
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- the Sun's Place may meet the Degtee of Al- 
titude given on the Quadrant, then the Index 
will ew the Hour on the Dial; and the 
Quadrant of Altitude will cut the Azimuth 
on the Horizon. Thus May 1oth in the 
Morning, if the Altitude be near 46 Degrees, 
the Azimuth from the South will be 60, and 
the Hour 26 Minutes paſt Nine. | 
Here Note, That to find the Sun s Hour, 
or Azimuthz by his Altitude, you ſhould ne- 
yer ſeek it too near Noon, becauſe then the 
Altitude alters ſo very little for two Hours 


together. 


Problem XXIII. en the Sun is * Eaſt 


or Weſt in Summer, how to find the Hour, and 
his Altitude. 


Rectify as before; then bring the Qua- 
drant to cut the Ea or Weft Point of the 
Horizon, and turn the Globe till the Sun's 
Place in the Ecliptick meet the Edge of the 

adrant. Thus the Quadrant will: ſhew 

Altitude, and the Index will point to the 
Hour : Thus May 10th in the Afternoon, the 
Sun will be due Veſt at about 56 Minutes 
paſt 4; and its Altitude will be near 26 De- 


ores. This is called the Vertical Altitude by 
ome Writers. 


Thus if the Place and Day be 8 ad 
either the Hour, the Ahn. or the Altitude 
be given, you may eaſily find the other two. 


Problem 
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Problem XXIV. To find the Dare of the 
Depreſſion of the Sun below the Horizon, or its 
Azimuth, at any given Hour of the Night. % 
Obſerve the Place of the dun, ſuppoſe Ma 
21ſt in the firſt Degree of Gemini, then ſeek. 
his oppoſite Place in the Ecliptick at half a 
Year's Diſtance, namely, the firſt Degree of 
Sagittary on the 23d of November; this be- 
ing done, ſeek the Altitudes, the Azimuths, 
and the Hours, juſt as you pleaſe for that Day, 
* they will Fax you what are. the Sun's 
Depreſſons, 3 and Hours, on the 2 lſt 
of May at Night *. 


Problem XXV. To find bow ) long the T. Wi- $ 
light continues in any given Place and given 
Day, ſuppoſe the a iſt of May at . both 
at Morning and Evening. | 

The Way to anſwer this Queſtion, is to 
ſeek how many Hours or Minutes it will 
be after Sun ſet, before the Sun be depreſt 
18 Degrees below the Horizon in that Place 
on the 2 1ſt of May: And fo before Sun 
riſe for the Morning Twilight. , This is. beſt 


performed 


„Mete, The Reaſon why we ule * oppoſite Part 
of the Globe, to find the Degrees of Depreſſun of the 
Sun, is becauſe the Wooden Horizon. is ſo thick, that we 
cannot conveniently ſee, obſerve, or compute the Diſ- 
tances of Depreſſion from the upper Edge of it, which 
| Edge is the true Repreſenentiys of the real Horizon, 
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performed by ſeeking how long it will be 
after Sun-riſe, or before Sun-ſet on the 23d 
of November, that the Sun will have 18'De- 
grees of Altitude, which is done by the fore- 
going g Problem. | 

Note, That from the 26th of May y, to the 
18th of July, at London, there is no dark 
Night, but conſtant Twilight : For duri 
this Space the Sun is never depreſt above if 
Me below the Horizon. 


Problem 23 27 Globe tbe 
Leneth of . and ſhorteſt Days and 
* in any Plat of the World. | 

Remember that the Sun enters the. firſt 
| of Cancer on the. lon 3 at all 
Places on the North Side of the Equator, and 
the firſt Degree of corn on the South 
Side : Alſd- 11 e _ the firſt 

of icorn, the ſhorteſt Day in all 
Rae 5 Hemiſphere, Fe the 
firſt Degree of Cancer in the Southern : Then 
rectify the Globe for the Latitude and Sur's 
Place; and find the Hour of Sun-rifing, 
| which doubled ſhews the Length of the 
Night : And the Hour of the 1 
doubled, ſhews the 9 of che mts 
in Problem A 


Problem XXVII. The Declination 25 
Meridian Altitude my the - _ or of any 
Star, 


4 4 
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2 being given, to Sues the Latitude V the 
ce. Pe 
Mark the Point of Dalaman on the Me- 
ridian, as it is either North or South from the 
Eguator; then ſlide the Meridian up and down 


in yo Notches, till the Point of Declination 


be ſo far diſtant from the Horizon as is the 
given Meridian Allitude. Then is the Pole 
elevated to the Latitude ſoughlt. 

Thus where the Sun or any Star's Meri- 
dian Altitude is 58% Degrees, and its Decli- 
nation 20 Degrees N orthward, the Latitude 
of that Place will be $51 Degrees North. 
54 more at Fralon VII, vuT Ix. Section 

Note, There are 2 * problems "mh ich 
relate to the Sun and ta the Hour; /'-which 
may be performed on the Globe when the 
Sun ſhines; though not with any great Exact- 
neſs, yet ſufficient for Demonſtration! of the 
RAR of them, as follows. | 


-Problera XXVIIL The Latitude of @ Place 


bei ng given, to find the Hour. of the N in the 


* when, the Sun ſbines. 
Set the Frame of the Globe upon a Plane 
perfectly Level or Horizontal, and ſet the 
Meridian due North and wt both which 
are difficult to be done exactly; even though 
you have a Mariner's Gepe by you: Then 
rectify the Globe for the Latitude, and the 


K iron 


- ” — 2 = — 1 
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iron Pin of the Pole will caſt a Shadow: on 
the Dial, and ſhew the true Hour. For 
when the Globe is thus placed, the Dial 
Plate with the Pole in the Centte of it, is u 
true Equinoctial Dial for our Summer Halt 

D Year, when the Sun is on che North Side of 
the Equator. 

The ſame may be alſo Shae h the Winter 
Half- Year, by depreſſing the North Pole as 
much below the South Part of the Horizon 
as is equal to the Latitude of the Place; for 
then the Di Plate is a proper Eępuinactial 
Dia for the Winter Half- Vear: But this is 
not ſo commodiouſſy performed, though the 
reaſon of; it is the fume as the former. F 


| Problem: XXIX;- v1 ud * gur Ati- 
tude; when it ſhines, by the Globe. 

Set the Frame of the Globe truly s 
tal or Level; turn the North Pole to the Sun; 
move the Meridian up and down in e 
Notches till the Axis caſt no Shadow ; . 
then it points exactly to the Sun, and ow 
the Arch of the Meridian between the Pole 
and the Horizon ſhews the Sun $ Altitude, 


Problem XXX. The Lane 55 Day 


the Month: being given, to find the Hour Fthe 
| 2 when the Sun re 2 rf 


o 5 * 
4 
t 
* 


= 
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Let the Globe ſtand on a Level, and the 
Meridian due North and South; rectify the 
Globe for the Latitude, and for the Sur's 
Place; ſtick a Needle perpendieular to the 
Sun's Place on the Glibe, turn the Globe 
about till the Needle point directly toward 
the Sun, and caſt no Shadow); then will the 
Index ſhew the Hour of the Day r 

I proceed now to ſhew ſome Problems ta 
4 perjormed by the Gary 5 n en 


Problem XXXI. Tae Place n given, 
bs re eee rife or ets in 
that Place. 

Rectify che Globe bor! the Latitude turn 
it round, and obſerve: that ſuch Stars as do 
not go under the Harizon during its whole 
Revolution, do never ſet in the Place given; 
and ſuch Stars as riſe not above the Horizon 
of che Globe during its whole Revolution, 
they never riſe in the Place given, nor are 
ever ſeen by the Inhabitants thereof: So the 
Little . the Dragon, Cepbeus, Caſſiapea, 


and the Great Bear, never ſet at Landon, and 


many of the Southern Conſtellations never 
tiſe. | * 5 4 F 
Problem XXXII. The Place and Day of 
the Month being. given, to repreſent the Face 
or * of the Heavens, and ſhew the 


K 2 Situation 
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Situation uf 4nd the "fot Stars at any: Hot: A 
rhe Nighto : 016 bog fron oh 
Set the Globe exaRly1North and South e 
Rectify it for the Zatitude, and for the Sun 
Place); then turn ihe Globe till the Index 
points to the given Hour. Thus every Stat 
on the Globe will exactiy ahſwer the Appear- 
ance of the Start in the: Heavens; and yo 
may ſee what Stars ure near or on the Meri- 
dian, which are riſing or ſetting, which are 
on the Eaſt or Weſt Side of the Heavens. 
Thus Oober 13th at 10 o Clock at Night, 
ko orious Conſtellation Orion will appear 
e Eaſt Side at London, the Star Regel 
in 10 the left Knee (or Foot) of Orion juſt above 
the Horizon, the fhret Stars in his Girdle a 
little: higher, Sc. This "repreſents the Face 
of the Heayens at Night, as Problem 451 II. 
does in the Nay. } 294 DVIit « „ (1097 
More, This Problem is of axcalient — to 
find out and know the ſeveral Conſtellations, 
and the more remarkable Stars in eden Con- 


ſtellation. | | =; v4 55k 4 
Here follows ond "OM to kind the 
Hour. of the Night * the Stars. 5 50 brit. 


4 


Problem XXXI I. * ie on the Mii | 
dian being given , to find the pal 22 the 


N 

| order to find what Stirs are FEY: the 

hy" at any * it is good to have 
a Me- 
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a Meridian Line drawn both in a North and 
in a South Window; that. is, a Line pointing 
exactłiy to the North and South: Then ſet up 
a broad ſmooth Board of 20 or 24 Inches 
high, and 8 ar 10 Inches broad; place it 
perpendicular on the Window with its lower 
Edge on, or parallel to the Meridian Line, 
and fixing your Eye at the upright neareſt 
Edge of the Board, and glancing along the 
plain Face of it, you will eaſily obſerve what 
Stars are on the Meridian, DON N arth or 
South at that Time *. 0 ell 

. Having found what Star. is on the Meri 
dian, rectify the Globe for the Latitude,” and 
for the Sun's Place that Day; then bring the 
Centre of the Star which is on the Meridian 
in the Heavens, to the Edge of the brazen 
Meridian of the Globe; and the Index will 
ſhewy the 7 ine of Night on the North Side of 
the Dial among the Evening, or Midnight, 
or eatly Morning Hours. 

Note, How to draw a Meridian Line, ſee 
Seck. XX. Problem XXII. Ge. 214 


| K 3 = Problem 
„ 
4 55 Note, Tofet the Board perpendicular and convenient, 
it is fit to have a Foot made to it behind, that it may 
ſtand firm. And let a ſtraight Line be drawn from the 
Top to the Bottom of the Bo ird, through the 'Middle 
_ of it, parallel to the Sides: Fix alſo a Pin in the upper 
Part of this Line, near the Lop of this upright Board, 
on which hang a Thread and Plummet, to play looſe 
ia à Holé near the Bottom, to keep it er pndibutae. 


Then the Thread hanging almoſt cloſe to the Board 
willedirect your Eye to the Stars on the Meridian. 
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Problem XXIV. The Azimitth of any 
known Star being given, or ref 
Night. 

The Method I juft before propoſed, will 
caily find the Azimuth of any Star. Set this 
tall flat Board perpendicular on the Window, 
with one End of it upon the Merid:an Line 
drawn there, ſo as that your Eye may juſt ſce 
the Star in the very Edge of the Plane af this 
Board; then a ** drawn on the Window by 
the Foot of the Board will croſs the Meridian 
Line in the true Angle of its Azimuth, or its 
Diſtance from North to South. 

Having found the Azimuth of the Star, n rec- 
tify the Globe for the Latitude, and for the 
Suns Place, as before; rectify it allo for the 
Zenith, and bring the Quadrant of Altitude 
to the Azimuth of the Star in the Horizon ; 
then turn the Globe till the graduated Edge 
of the Quadrant of Altitude cut the Centre of 
that Star, and the Index will ſnew the Hour 
of the Night upon the Dial Plate. 


Note, That if you have a Meridian Line 
drawn on a Window, you may find by ſuch 
Methods as theſe when the Sun is in the Me- 
ridian, and what i is its Azimuth at any Time. 


Problem XXXV. The Altitude of a Star 
being 5 der, to fd the * Ll the AGF. 0} 


Mii. e Nere, 
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Note, That the Altitude of the Star muſt 
bi found by a Quadrant, or ſome ſuch In- 
ſtrument : But remember, that if you would 
find the Hour by the Altitude of a Star, you 
: mult never chooſe a. Star that 1s too near the 
Meridian ; becauſe for almoſt two Hours to- 
gether, the Altitude varies very little when it 
13 near the Meridian. 
© Rectify the Globe as before for Latitude, 
Zenith, and Sun's Place 5 move the Globe and 
the Quadrant of Altitude back ward or forward, 
till the Centre of that Star meet the Quadrant 
of Altitude in the Degree of Altitude which 
is given, then the Index will point to the true 


How. 
Note, "Theſe three laſt Problems "WU well 
' underſtood, will ſhe y you how to find at 
what Hour any Star will riſe or. ſet any Day 
of the Year ; what Stars are or will be upon 
| the Narth or South Meridian at any Hour 
en; what — are in the Eaſt or in the 
Wel, or on any Points of Azimuth at 
Time of the Night; and what Altitude 
have at that Hour, or at that Azimuth. 


Problem XXVI. To find the Latitude 
and Longitude of any —— Alſo its Right 
Aſcenfion and Declination. | 

Put the Centre of the Quadrant of Alti- 
tude on the proper Pole of the © EONS: 

= whether 
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whether it be North or South; bring its gra- 
duated Edge to the given Star; then that De- 
gree on the Quadrant is the Star's Latitude z 
and the Degree cut by the Quadrant on the 
Ecliptick is the Star's Longitude. Thus the 
Latitude of ArFurus is 51 Degrees North: 

Its Longitude is 200 Degrees from the Point 
Aries, or 20 Degrees from Libra. The La- 
titude of Sirius, or the Dog Star, is near 40 
Degrees of South Latitude, and its Longitude 
is about 100 Degrees from varies, or 10 De- 

from Cancer. 

To find a Star's Right Aſtenfon and Decl. 
tia ſee Problem XVII. for it is done the 
fame Way as that of the Sun; only obſerve 
this Difference, that the Sun changes both 
his Right Aſcenſion and his Declination every 
Day, whereas the fix?” Stars have the fame 

Right Aſcenſion and ee all the Days 

ke the Year. 

e os, that the ert Stars every 
Day in the ſame Year, keep the /ame Lon- 

tude and Latitude, as well as the ſame 
Right' Aſcenſion and Declination *; but the 
Planets are ever changing all theſe, and the 
| Learner 


I be inſenſible N of the 3 Right 
' Aſcenſion, and Declination of the fixt Stars, made by 
their flow Motion parallel to the Ecliptick, is not worth 
[Notice in this Place. 
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Learner can know none of them but by ſome 
Almanacks which are called Epbemerides, ot 
Tables which are calculated on Purpoſe to 


ſnew the Longitude and Latitude, or the 


Place of the ſeveral Planets among the twelve 
— of the Zodiac 26 1 in er 


Problem XXXVII. J find the Place of 


any Planet on the Globe: Alſo to find at "what 
Hour any Planet, ( ſuppoſe Jupiter) 11. riſe 


or ſet, or will be upon the. — n _ 


Day ef the Naar. 


Vou muſt firſt find out 1 * Ebe- 


meris, what Degree of what 8 ter 
poſſeſſes that Day of that Vear „ that 
Point on the Ecliptick either with Chalk or 
with a Pencil, or by ſticking on a little black 

Patch; and then for that Day and that Night 

you may perform any Problem by that Planet 

in the ſame Manner as . Py 1 

Star. * 

But if you would 10 very exact, you miſt 
not only ſeek the Planet's Place in the Sign 
for that Day, which is its Longitude, but 

you muſt ſeek its Latitude alſo in the Ephe- 
meris, (which indeed in the ſuperior Pla- 
nets Jupiter, Saturn, Mars, alters but very 
little for whole Months together) and thus 
ſet your Mark in that Point of Latitude, or 


— 


Diſtance from its ſppoſed Place in the 


Ecliptick, 


— — 


— — — 


eee 
, whether North ard or South ward. 
and then ee your Proplem by this 
I thall give but one Inſtancg, which will 
eben Misc 0 Glze all alben of the 
ſame kind that relate to the Planets. On 
the third of April, 1723, 1 find by an Ephee 
meris that the Sun is_ about the End of the 
- an __ of Aries, Jupiter enters the 8th 
of Capricorn, and (if I would be 
| amd) I obſerve alſo that the Latitude 
es Aas is 15 Minutes, or a Quar- 
7. Degr es to "tho North: There 1 
a « Mark, or —— on a ſmall black Patch on the 
Globe to ſtand 'for Jupiter. Then buiag 
rectified the Globe for the Latitude v. C. of 
London, and for the Sum Place, April the 
36, I turn the Mark which I made for Fu- 
piter to the Eaſtern Edge of the Horizon, and 
I find will riſe near the South - Eaſt at 
a little paſt One in the Morning: He will 
come to the Meridian at a very little 
| Fives He will ſet gear the Soatb loft, about 
ine in the Morn] | 
Then if I rectify the Globe * the Zenith, | 
the Quadrant of Altitude being brought down 
to the Horizon, will tell you what is his 
Altitude, and what his Azimuth, at any given 


Hour of the the H of the 
Waits N . W 
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Or his AHititude or Azimuth being "given, 
you ma find what it is a Clock. 
Means you may find the Hour 
when the Avon wil M ug and ſet, 
Wich her Sauthing, or the Time of her com- 
ing to the Meridian. But let it be noted, 
that the Moon c 
diack ſo ſwifdly, that ſhe moves through 13 


Degrees of one Sign every Day, or theneabout; 


and therefore yon 'cannot find the 


| Hour and Minute of her u, » ſetting, fouth- 
ing, &c. upon the Globe, | without: much 
more Trouble than moſt of the other Planets 
will give you, which change their Places in 
the Zodiack much mote ſlowly. ade 


Problem XXXVIII. The Day and Hour 

a ſolar Eclipſe being known, to ond all thoſe 

laces in which. that Eclipſe will be viſibie. 

By the X1kth Problem find ont at what 
Place the Sun is vertical at that Hour of the 


Day, Bring that Place to the Pale or vertical 


Point of the Wooden Horizon, that is, re&ify 
the Globe for the Latitude of that Place : then 
the Globe being in that Situation, obſerye 
what Places are in the upper Hemiſphere; for 
if it hea Pr elbe b e Al 


. XXXIX. The- Day and Hour « 
4 Lunar Eclipſe being known, to find hy. the 


hanges her Place in the Z. 
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cit. all thoſe Places: in OO the: Jang well be 
* 

235 Problem XIII. find « as bates, at what 
Place the Sun is vertical at that Hour ; then by 

Problem IV. find the Anti podes of that Placer : 
Rectify the Globe for the Latitude of thoſe 
| Antipodes ; thus they will be in the Zenith, 
or in the Pole of the Horizon; then obſerve 
2 before what Places are in the upper Hemi- 
of the Globe, for in moſt of thoſe Places 
Moon will be vifibly eclipſed. 
The Reaſon of rectifying the Globe for the 
A in this Problem,” is. becauſe the 


Moon muſt be directly n to the 070 
-whenſoever ſhe is eclipſodl. 
8 EC r. . IR 


2 to Geography * pr, 
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is ſuppoſed that the Reader is already 


4 acquainted with ſome of the firſt and eaſieſt 
Principles of Geometry, before he can read 
with underſtanding this or any other Treatiſe 
of Aftronomy or Geography; and it is preſumed 
alſo that he knows what is a Chord, a Tangent, 


"and'a Sine, and how to make and to meaſure 
O an 
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an Angle either by a Line or Scale of Chirlh, 
or Sines, or Tangents, in ordet to practiſe the 
Problems of his laſt Section; though a very 
flight oh ere, of theſe Things | is ſufficient 
| for this Pur; 1 2979 
Becauſe 42 of wn following 5 n 
wil depend upon the Altitude, ot of A 
of the Sun, a0 in order to obtain theſe,” we 
ſometimes uſe a Pin or Needle fixed 'perpen+ 
dicularly, on an upright or horizontal Plane; 
therefore the fir/? Problem 1 propoſe hall 'be 
this, namely, unh pe | 
| THIN 11 

Problem I. How 10 fr 4 Nadi per pen- 
gane on a Plane, or to raiſe a perpendicular 
Style or Pornter i in order to Make Oe vl iam 
2 a Shadow.” 

Note, Any Thing fired or fee up to caſt” a 
Shadow 1s called a Style. 

One Way to perform this, is »y habit 
at Hand a'-Joyner's Square, and while one 


Edge of it is laid flat to the Plane, the other 
Edge of it ſtanding up will ſhew when a 


Needle or Style is fixed on that Plane a 

dicularly, i if it be TR to the Side 

Needle. W pgs 
Note, If you * a little Snap hate or 


Box, or any hard Wood, one Leg being fix, 


or the other eight or nine Inches long, one 
Inch or 1+ broad, and an Inch thick, with 
a Thread and Plummet hanging from the wy 

0 


— T — — 
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bes ho down toward the Place where 
is joined, as in Fig, xiv. oy 


a hrge Hale . to play in: It 
will de of Uſe, not only to ſhew you haw. to 


|  eret a Needle truly perpendicular; but it will 


alſo diſcover whether any Plane be truly 
ſmooth, and , ee, as well 
as. whether any upright Plane be exactly per- 
pendicular to the Horizon. ' 
Such a Sgnare will alſo. be very uſeful in 
the Practice of any Geometrical Problems, by 
drawing one Line perpendicular to another 
with the greateſt Eaſe. 
Another Way to fix a Needle perpendi- 
cular to any Plane, is this; deſcribe a Circle 
as a, a, d, h, in Fig. xv. Fix a Needle 35 
in the Centre p, then meaſure from ſeveral 
oppoſite Parts of it; as a, o, d, b, to the Tip 
of the Needle, s, and faſten 'the Needle ſo 
as that the Tip 5, ſhall be at equal Diſtance 
from all thoſe Teen then it is truly perpen- 
ear. | 


Note here, That bs moſt of theſe Practices 
where a per Needle is required, the 


fame End may be attained by a Needle or 
Wire ſtraight or crooked, which may be called 
a Style, ſet up ſloping at Random, as in Fig. 
xvi. without the Trouble of fixing it perpen- 
dicular, if you do but find the Point þ on the 
Plane, which lies perpendicularly under the 

| Tip 
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Tip of the Style 5, and this may be found by 
applying the Edge of the Square, deſcribed 
Fig. XIV. to the Tip of the Style: Tho 
there ate other Ways to find this perpendica- 
lar Point for nice Practices in Dialling. by 
Shadows, which require great Exaftnels, |, 
But take notice here, that if you. uſe. this 
Method of a Style ſet up floping at random, 
as in Figure xvi. then with your Compaſſes 
you muſt meaſure the Diſtance, from the Tip 
of the Style 5 to the Point p, and that Diſtance 
maſt be counted and uſed as the Length of 
the perpendicular Style 3% in Fig. xv. where» 
ſoever you have on to know or uſe the 
ere, die thit if the Tp of your tg 
0 EC Alo, t if the Ti your Style 
(whether, ſtraight or Ke. ns 9 2 —— than 
three or four Inches high from the Plane, you 
will hace be able to mark the Point of Sha- 
dow exactly, becauſe of the Penumbra, or 
faint Shadow which leaves the Point or Edge 
of a Shadow undetermined. n 
On a Horizontal or. Level Plane you muſt 
uſe a much ſhorter Style when the Sun is lo, 
or in Winter, becauſe the Shadow is long 
but in the longeſt Days in Summer a four 
Inch Style is ſufficient, though the Shadow 
at that Scaſon be very ſhort all the middle 
Hours of the Day. From the Tip of the 
Style to the Tip of the Shadow, ſhould never 
be above ſix Inches diſtance. * 41 
| | er 
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( After all, if you have frequent Occaſion 
for a endicuſar to obſerve a N 


by it, I know nothing eaſier than to get 
mall 155 of Wood, or Ivory, ot rather of 
— 6 —1 * as is deſcribed Fig. xv1!. Let 
a right-angled Triangle A 8 c: 

The 2 B C hy Inch: A 2 Inches: 
And let the Height of the Priſm, namely, 
A p, or C E, be three Inches, (or near four 
Inches if you pleaſe.) By this means you 
obtain three perpendicular Styles of different 
Lengths, according as you want the Shadow 
to be either longer or ſofter” in Arent ot 
in Winter. 

If you ſet it upon the FIG Side A BD o, 
yeur perpendicular Style will be ; o, of OE: 
If it be B o, then c is the Tip of the Style, 
and B marks the Point on the Plane. If you 
ſet it on the ſquare Side B c o E, as it-ſtands 

in the Figure, then A B, or n., is your 
Pelperdlenhar Style. Or if you ſet it on its 
triangular Baſe à B c, then either A D, or 
B o, or C r, will be your | peipendibalar 
S 

This little plain Priſm has chaſe great Ad- 
vantages in it, namely, That you can ſet it 
up in a Moment on a perfectly ſmoth Plane, 
and you are ſure it is perpendicular to the 
Plane; and then if you requite it to ſtand 
there any Time, and it ſhould happen to be 
moved, if you have but fixed and marked 
nn | its 
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its Place by the lower Edges on the Plane, 
and remember which Edge you: deſigned for 
the Style, you may ſet | it exactly in the ſame 
Poſition again. | | 


Problem II. How to take the Altitude of 
a" Sun by a Needle fixed on an Horizontal Plane, 

or by any perpendicular Style. 

In all theſe Practices hat ſure that your Plane 
be truly Level or Horizontal, which you can- 
not well know without ſome ſuch Inſtrument 
as I have deſcribed before, Fi 8 xv. which 
ſerves inſtead of a Level. 

Lou muſt apply this Inſtrument or Square 
not only to one Part, but -to every Part of 
the Plane, whemſbover you can 1magine the 
Shadow will fall, to ſee if it be preciſely Ho- 
rizontal or Level: For a very ſmall Varia- 
tion from the Level will _ a great Dif- 
ference in the Length and in the Point of 
Shadow; and upon this Account there are 
few Window - Stools, or any Boards or Poſts 
fixed by the common Work of Carpenters 
ſufficiently Level for a juſt O ren 5 in 
Aſtronomy or Dialling, 

Fix your perpendicular style P 8, as in 
Fig. Xv111. obſerve the Point of Shadow caſt 
from the Tip of the Style s: Draw » c: 
Then take the Height of the Style P s in your 
n ſet it 3 on 2 
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draw the Line s c on the Plane, and the 
Angle c is the Sun's Altitude, namely, 35 
rees. 
Here it is evident, that if you ſuppoſe e 
the Centre, and Cc P to be the Radius, then 
P'S is the Tangent of the Altitude 35 Degrees; 
for it meaſures the Angle c, or the Arch P A. 
But if you make s the Center, and ſuppoſe 
s P to be the Radius of a Circle; cp is the 
Tangent of the Coaltitude of the Sun, namely, 
55 Degrees, for it is that Tangent which mea- 
ures the Angle s, or the Arch v x. 
Hence it will follow, that if you fix a per- 
dicular Needle, Pointer or Style, or. any 
orizontal Plane, and divide a Line, as p c, 
accordin 75 to the 925 of Tangents, whoſe 
Radius thall be P s, beginning at v towards 
o, and make this Line of Fangents moveable 
round the Center p, the Shadow of the Style 
will ſhew you the Coaltitude of the Sun at 
any time on that moveable Seale of Tan- 


Or if the Scale of Tangents v P © be divided 
on the immoveable Horizontal Plane itſelf, 
and you deſcribe concentric Cireles'on the 
Centre v through every Degree of that Scale, 
the Shadow of 2 Tip of the Style will ſhew 
the Coaltitude a thoſe Circles; for they 


mong 
will exactly repreſent the Parallels . Altitude 
Nate, 


| in the Heavens. 


» 
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Note, This is deſcribed thus particularly 
rather for Demonſtration than Uſe, becauſe 


when the Sun is low, the Shadow v c will 
be extended many Feet or Yards. 


Problem III. To take the Altitude of the 
Sun by a Style on a perpendicular or upright 
Plane. 

Fix your Style A B perpendicular to a flat 
Board, as Fig. x1x. Raiſe your Board exactly 
upright, and turn it to the Sun, ſo that the 
Shadow of the Style a D may be caſt 'down- 
ward directly perpendicular from the Center 
A in the Line a & Then take the Length 
of the Style a B in your Compaſſes; and ſet 
it on the Board at right Angles to the Line 
of Shadow; from 4 to B: Draw the Line 
B D; and the Angle A D B ſhall be the Sun's 
Coaltitude, (or Zenith Diflance as it is ſome- 
times called) namiely, 55 Degrees : The 
Tangent of which is A B to the Radius p a, 
and the Angle A B D ( which is the Comple- 
ment of it) or 35* ſhall be the Sun's Alti- 
tude; the Tangent of which is AD to the 
Radius B A. 

Or to make this more ines draw the 
obſcure Line p o parallel to a B, that is, 
Horizontal, and the Angle B; Do will plainly 
appear to be the Angle of the Sun's Altityce 
35 Degrees. 

Hence it will follow, that if the Line 4 # 

LS 


1% We firſt Principles of Seddt. 203 


be prolonged to Q, and divided according to 
the Degrees of a Scale of Tangents, this Board 
or Inſtrument will be always ready to ſhew 
the Sun's Altitude on that Scale, by the Sha- 
dow of the Style A B turned directly to the 
Sun, when the Board is held up and made to 
ſtand perpendicular to the Horizon. 

N. B. This is the Foundation of thoſe Dials 
Whieh are made on Moveable Columns, or on 
Walking Canes, which ſhew the Hour of the 
Day by the different Altitudes of the Sun in 
the various Seaſons of the Year, | 
| Note, There are ſeveral other Ways to 
find the Altitude of the Sun by a moveable 
or immoveable upright Plane, and a perpen- 
dicular.Style fixed on it. But noffe of thoſe 
Ways of taking an Altitude by the Point or 
End of the Shadow are the moſt commo- 
dious and exact for common Utſe ; „ I have 
chiefly mentioned them to lead the Learner 
into a more familiar and perfect Acquaintance 
with the Nature and Reaſon -of theſe e- 
rations. 

If no regular I Inſtrument be at Hand to take 
the Sun's Altitude, I prefer the OY Me- 
thod above any others. Ter 


Problem IV. To find the Sun's or any 
5 tar's Altitude by a plain Board, Thread and 


Plummet. 


Take 
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Take a ſmooth flat Board, as 10 p g, which 
is at leaſt 8 or 9 Inches broad every Way, 
See Fig xx. Mark two Points on it, as à c, 
at leaſt at ſeven or eight Inches diſtance, and 
draw that Line. Fix a very ſhort Pin at c 
perpendicular, which may be done ſufficiently 
true by gueſs. Hang a Thread and Plum- 
met on it. Hold up the Edge of the Board 
to the Sun till the Shadow of the Pin be caſt 
all along the Line à c. - Obſerve where the 
Thread falls; mark a Point in it as at 4; draw 
the Line 4 c, and the Angle a cd is the Com- 
plement of the Sun's Altitude: Or you may 
draw the whole Quadrant a c e, and then the 


Angle dc e is the Sun's Altitude. Now if 


the Arch de be meaſured by aLine of Chords, 
you find the Number of Degrees. 

Note, That the Degrees of Altitude muſt 
always be reckoned from that fide of the 

dadrant which is held next to the Sun, (viz.) 
ce. The Coaltitude from the fide c 2. 

Note farther, That the Sun's Altitude 
ſhould ſcarce ever be taken within half an 
Hour of Noon for any other Purpoſes beſide 
the finding of the Meridian Altitude; becauſe 
for an Hour together the Altitude then in- 
creaſes or decreaſes ſo very little, the Sun 
being then near the middle of its diurnal 


Arch. 12155 n 

Take Notice alſo, That when the Sun is 
near the Horizon, it appears higher than 
L 3 really 


De 
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really it is by reaſon of the Refraction or 


breaking of its Rays in paſſing through a 
larger Space of Atmoſphere, or thicker Air. 
When the Sun is one Degree high, its Re- 
fraction cauſes it to appear near half a De- 

ree higher than it is. At two Degrees high 
the Refraction is 20 Minutes, at three De- 
rees the Refraction is 15 Minutes, at five 
— the Refraction is 10 Minutes, at 10 
Degrees the Refraction is five Minutes. Vou 


muſt therefore allow proportionably by de- 


ducting ſo much from the apparent Altitude, 
when you make an Obſervation near Sun-riſe 
or Sun-ſet. 

Now again, That the heavier your Plum- 
met is, the more ſteady it will hang, and 
make the Obſervation more exact. 

If you pleaſe you may draw the whole 
. — on the Board, and ſtick in the Pin 
at the Center before you make your Obſerva- 
tion, which indeed is the moſt proper Way. 

Lou may find the Allitude of the Moon the 
fame way. And the Altitude of any Star 
may be found by the ſame Board, if you 
Kick in another very ſhott Pin-perpendicular 
at a, and fixing your Eye at s bring both 
the Pins and c juſt over the Star; then the 
Thread will * (ſuppoſe) on the Point 4 in 


the Arch, and hew the Degree or Angle of 
Altitude to be d c e, 


Problem 


Sect. 20. Geography and Aftronomy. 153 

Problem V. To obſerve the Meridian Al- 
ritude of the Sun, or its Height at Noon: And 
by the ſame Method 70 find any Star's Meridian 
Altitude, _ 

If you know exactly when it is Noon, take 
the Altitude of the Sun by any Inſtrument 
within a minute or two of that time, and 


that is the Meridian Altitude; for two or 
three Minutes at Noon make no ſenſible Dif- 


ference in the Altitude. 5 


But if you have no Clock or Dial, or any 
thing of that kind whoſe truth you can rely 
on, then a little before Noon obſerve and ſet 
down the Altitude every four or five Mi- 
nutes, till you find it begins to grow a little 
leſs, then review your Obſervations, and 
the greateſt Height was the true Meridian 
Altitude. 

You may, by the ſame Method, find the 
Meridian Altitude of any Star above the Ho- 
rizon, if you make ſeveral Obſervations when 
the Star 1s coming near to the North or South. 
Part of the Meridian. | 


Problem VI. How to find aut the Declina- 
tion of the Sun, or of any large or known Star. 
If you know the Latitude of the Place 
where you are, with the Meridian Altitude 
of the Sun any Day in the Year, or if you 
know the Sun's Place in the Ecliptick, you 


1 4 may 
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may find the Declinatim of the Sun thereby 
Geometrically, as ſhall be ſhewn afterward : 
But if theſe are not known, then, in_ order 
to other Aſtronomical Operations, you muſt 
ſeek the Declination of the Sun for that Day, 
either by the Globe on the brazen Meridian ; 
or in a Scale of the Sun's Declination, which 
is drawn on artificial Quadrants, or other 
Mathematical Inſtruments; or it may be 
found in Tables of the Sun's Declination cal- 
culated exactly to every Minute of a Degree 
for every Day in the Year, which is the beſt 
Way, where it may be had. 

There are alſo Tables of Declination of ſe- 
veral of the moſt noted Stars. Theſe are 
all the Year at the ſame Diſtance from the 
Equator, and their Declination does not Vary, 
as the Sun's does. 

Theſe Tables of the Sun” s and Stars De- 
clination are found at the End of this Book, 
Sec. XXI. 

But let it be noted here, that the Declina- 
tion of the Sun not only changes every Day in 
the Year, but it differs alſo ſome few Mi- 
nutes in the next Year from the Year forego- 
ing, even on the ſame Day of the Month: 
Whence this Difference ariſes, and how to 
act with reſpect to it, ſee Problem XX. fol- 
lowing, and more in Sect. XAL ©: 


| Problem 
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Problem VII. To nd the Latitude of any 
Place by the Meridian Altitude and Detlina- 
tion of the Sun any Day in the ar. 
The Way to find the Latitude of any Place 
(that is, the Diſtance of the Zenith of that 
Place from the Equator) by the Meridian 
Altitude of the Sun, is firſt to ſeek its Cola- 
titude, that is, the Complement of its Lati- 
tude, or (which is all one) the Elevation of the 
Equator above the Horizon of that Place. 
Suppoſe the Day given be the 2 1ſt of June, 

or the Summer Solſtice. I 

This may be done by looking back to Fi- 
gure 111. Firſt, Draw the Line n o for the 
Horizon, and from the Center c raiſe a Per- 
pendicular c z ta repreſent the Zenith. Make 
the Semicircle n 2z o for the Meridian: Then 
ſuppoſe the Meridian Altitude of the Sun at the 
Summer Solſtice be 62 Degrees, by the Uſe 
of your Compaſſes and a Scale of Chords ſet 
up 62 from x tos: Alſo the Declination of 
the Sun that Day being 23+ Degrees North- 
ward, ſet 23+ from s downward, and it will 
find the Points, and the Arch HE is the 
Altitude of the Equator above the Horizon, 
or the Colatitude of the Place, namely, 384 
Degrees: Thence you find the Latitude is E 2 
or 51+ Degrees, which compleats a * 
Then if you draw the Line E z, it will repre- 
ſent the Equator in that Scheme. | 


Sup- 
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Suppoſe you take the Meridian Altitude 
of the Sun on either of the Equinoctial Days, 
namely, in March or September, and you find 
it to be 38+ Degrees: Set up 31+ from n 
to x, then the Sun having no Declination, 
the Meridian Altitude itſelf ſhews you the 
Height of the Equator above the Harizon, 

which is the Complement of the Latitude. 
Suppoſe the Meridian Altitude of the Sun 
at the ſhorteſt Day be 15 Degrees, ſet up 
15 from H tov: Then the Sur's Declina- 
tion is 23% Degrees Southward ; therefore 
ſer 234 from v upward, and it finds the 
Point E: And the Arch n E is the Comple- 
ment of the Latitude as before, namely, 38+ 
D 

or all theſe Practices the chief Rule is 
this. In the Summer Half-Year ſet your 
Declination downward from the Point of 
the Meridian Altitude, and it will find the 
Equator's Height above the Horizon. In 
Winter ſet your Declination «pward from 
the Point of the Meridian Altitude, and it 
will ſhew you the Height of the Equator. The 
Reaſon of it is moſt evident in the third and 
fourth Figures. | 

It may be proper in this Place to recol- 
le& what I have already demonſtrated in 
Section V. Figure iv. that the Latitude of 
any Place (that is, the Diſtance of its — 
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nith from the Equator) 2 E is equal to the 
Elevation of the Pole P o above the Hori- 
z0n. Thereby it appears that the Elevation 
of the Equator above the Horizon of that 
Place on one Side, as E H, (Which is the 

Complement of the Latitude) is equal to the 
Complement of the Pole's Elevation on the 
other fide, as 2 Pp. If therefore the Latitude 
(ſuppoſe of London) be E z, or pb 51+ 
the Colatitude 2 2, or H R, will be 382 for 
it muſt compleat a Quadrant, or go ces; 
and therefore if ib, the Point er 
grees above o on the other fide of the Ho- 
fizon, and draw the Line v c, you _ : 
the Axis of the World — 

North Pole in its proper Elevation he! = 
don, and ſtanding (as it ought) at right An- 
gles with the Equator E c. 

I have repreſented the Solution of this 
ſixth Problem in a Geometrical manner, to 
-ſhew the reaſon of this Practice; but this 
Problem of finding the Latitude by the Me- 
ridian Altitude is much eaſier perfortned 
Arithmetically, thus. 

In the Winter Half-Year add the Decli- 
nation to the Meridian Altitude, and it gives 
you the Colatitude. 

In the Summer Half. Vear — the 
Sun's Declination from the Meridian Altitude, 
and it gives the Colatrtuge, 


Example 
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Example, une 1 ith 


23 HS 62 


2 
23 . 


Subtrat 


 Colatitud: H —.. 


— — 


— 


December 1 1 
Mer id. Ak. HV 1 5 
Sun's Declin, x v— 23 


” 
A— 


Colatitude i E—385 


Then if you ſubtract rhe Colatitude from 
the Zenith or go, you find the Latitude, as, 


Add 


Zenitb HZ oO & 
Colatitude HE * 3 
Latitude x 2— 5814 


Aſter all, it muſt be obſerved here, that 
all theſe Problems of finding the Latitude 
of the Place by the Sun's or Star's Meridian 
Altitude, &c. belong chiefly to thoſe Places 
which lie within the Temperate Zonys. If 
the Place lie in the Torrid or Frigi Zones, 
theſe. Methods of Solution are good; when 
the Meridian Sun is on the fame Side of the 
' Zenith with the Equator, whether North 

= EEE or 
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or South. But if not, then there muſt be 
ſome little Difference of Operation at ſome 
times of theYear. Yet if you project a Scheme 
for the Solution of ſuch an Enquiry like Fig. 


III. the very reaſon of Things will ſhew mu 
when you muſt Add or Subtract. 


Problem VIII. To find the Meridien Al- 
titude of the Sun any Day of the Tear, the La- 
titude of the Place being given. 
This is but the Converſe of the former 

Problem, and therefore is to be performed 

the contrary Way, namely, in Winter ſubtract 

the Declination v E from the Eguinactial Al- 
titude or Colatitude M E, and the Remainder 
is H v the Meridian Altitude. 

In Summer add the Declination x 8 to: the 
ny gh Altitude, or Colatitude HE, and : 

it gives the Meridian Altitude u 8. 

The Meridian Altitude at the Equinoxes is | 
the ſame with the Colatitude, as belore, 


Problem IX. To find the Declination of the 
Sun, its Meridian Altitude and the Latitude 
of the Place being given. 

It is hardly neceſſary to deſcribe this Prac- | 
tice to thoſe who have perfectly learned the i 
two foregoing Problems. 

Subtract the Colatitude n = from the 
Meridian Altitude in Summer n s, and the Re- 
mainder is the Sun's Summer Declination * A 

1 
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Subtract the Meridian Altitude in Minter 
M from the Colatitude # E, and the Re- 
mainder is the Suz's inter Declinaticn k v. 

Or in ſhort, if the Meridian Altitude and 
Colatitude be given, ſubtract the leſs from the 
greater, and the Remainder is the Sun's De- 
clination. | 


Problem X. To find the Latitude of a 
Place by the Meridian Altitude of a Star, when 
it is on the South Meridian. 

Find the Declination of that Star in ſome 
Table or Scale of the Star's Declination. 
If it has Declination Northward, ( as the 
Sun has in Summer) ſubtract the Declina- 
tion from the Meridian Altitude, and it gives 
you the Colatitude. 

If the Star's Dechnation be Southward, 
(as the Sun's is in Winter) add its Declina- 
tion to its Meridian Altitude, and it gives 
you the Colatituge. 2 
Note, When I ſpeak of North and South- 
ward in relation to Winter and Summer, 
in many of theſe Problems, I mean in Nor- 
thern Latitude, ſuch as ours js in Britain. 
When the Star is on the North Meridian, 
ſee — to find the Latitude by it in Problem 


Problem XI. By what Methods is the Lon- 
gitude of Places to be found. | 
| Wh Though 
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Though the Latitude (which lies North- 
ward and Southward) may be determined 
with the utmoſt Certainty by the Methods 
before propoſed, yet the Longrtude of a Place 
. (which is the Diſance of any two Places from 
each other Eaſtward or Weſtward) is very 
hard to be determined by the Sun or Stars, 
becauſe they always appear moving round 
from Eaſt to Weſt. The Longitude therefore 
of Places is uſually found by meaſuring the 
Diſtance on Earth or Bea from Weſt or Eaft. 

The Map-makers, who deſcribe Countries, 
Provinces or Kingdoms, meaſure the Diſtances 
on the Earth by an Inſtrument made on 
Purpoſe, with a Wheel fo contrived, that a 
certain Number of its Revolutions is equal 
to a Pole, a Furlong, or a Mile; it bath 
allo a Mariners Compaſs and Needle touched 
with a Loadſtone faſtened to it, to ſhew how 
much their Courſe varies from the North or 
South. 

In this laſt Age they have alſo invented a 
Way to find the Di ference of Longitude be- 
tween two Towns that are ſome thouſands 
of Miles aſunder in diſtant Nations; and 
that is by a nice and exact Obſervation of the 
Moment when the Eclipſes of the Moon begin 
or end, made by Mathematicians at thoſe diſ- 
tant Places: And thus by the Difference of 


Tin ime in thoſe Eclipſes they compute the 
This 


Diſtance of Place. 
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This Invention is ſtill further improved by 
Obſervations of the Eclipſes of the four Moons, 
or little ſecondary Planets, which roll round 
the Planet Jupiter as our Moon does round 
our Earth: By theſe Means the ſuppoſed 
Diſtances of ſome Places in the Eaft and Yeft- 
Jidlies have been altered, and the Miſtakes of 
ſeveral hundred Miles corrected. 

The Sailors meaſure it at Sea by the Log, 
which is a piece of Board faſtened to a long 
Line which they caſt out of the Ship while 
a Minute or Half-Minute Glaſs begins to 
run: Then drawing in the Log, they ſee 
how far the Ship has failed in a Minute; and 
ſuppoſing the Circumſtances of the Wind 
and Water to be the fame, they compute 
thereby how far they have failed in ſome Hours. 
But this being a very uncertain Way of rec- 
koning * becauſe of the continual; Changes 
either of the Strength or the Point of the 
Wind, or Current of the Water, they are 
often liable to Miſtakes. Therefore it has 
been the famous and ſolicitous Enquiry of 
theſe laſt Ages how to find out and aſcer- 
tain Longitude at Sea; and there is fo vaſt 
a Reward as Twenty thouſand Pounds of- 
fered by the Parliament of Great - Britain 
to any Man who ſhall invent a Method- for 
it, which ſhall be plain, eaſy, and practi- 
cable at Sea, SY | 

Problem 
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Problem XII. To find the Value of the De- 
gree of a greater Circle upon the Earth, or 
how much it contains in Engliſh Meaſure. 
Here let .it be noted, that one Degree of 

a greater Circle on the Earth anſwers to one 
Degree of a greater Circle in the Heavens, 
It is true the heavenly Circles are incompar- 
ably larger than the Circumference of the 
Earth; and they are alſo larger than each 
other according to the different Diſtances of 
the Planets and Stars; yet every Circle (whe- 
ther greater or leſſer) is divided into 360 De- 

grees, and therefore though Circles differ ne- 
ver ſo much in Magnitude, yet, when they 
are ſuppoſed to be concentrical, (that is, to 
have he ſame Center) every ſingle Degree of 
each Circle is correſpondent to a ſingle De- 

gree of all other Circles. 

Now that a Degree of the Heavens thus 
anſwers to a Degree on the Earth, is very evi- 
dent; for if we travel on the Earth, or fail one 
Degree Northward or Southward on the ſame 
Meridian, we ſhall find by the Sun or the fixt 
Stars in Heaven, that our Zenith is juſt a 
Degree altered, our, Latitude is changed one 
ree, and our Pole is one Degree more -or 
leſs elevated, namely, more elevated if we go 
from London toward the North, and leſs ele- 
vated if we go toward the South, till we come 
to the Equator : Afterward, the contrary Pole 
is elevated gradually, * ſuch Experiments 
| | as 
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as theſe Philoſophers infer alſo that the Earth 
is a Globe, and not a plane Surface. 

Wherefore fo find the Value of a Degree on 
a greater Circle of the Earth, you muſt travel 
directly in the ſame Meridian, meaſuring 
your Miles all the Way, till your Latitude 
be altered one Degree ; and then (if you have 
deen exact in your Meaſure) you will find 
that you have travelled about 7o Engliſh 
Miles; though Geographers often reckon 60 
Geographical Miles to a Degree for greater 
Eaſe in Computation, as I have ſaid before. 


Problem XIII. To find the Circumference, 
the Diameter, the Surface, and ſolid Contents 
Having found the Value of one Degree to 
be 70 Mils, multiply that by 360, and it 
uces 25200 Miles for the C:rcumference. 

The Diameter is in proportion to the Cir- 
cumference as 113 to 355, or as 50 to 157, 
or in more brief and vulgar Account, as 7 is 
to 22, which will make the Diameter of the 
Earth to be about 8000 Miles. 

Multiply the Circumference by the Dia- 
meter, and that Product ſhall be the Square 
Feet, Furlongs, Miles, &c. of the Surface, 

- Multiply the Surface by the fixth Part of the 
Diameter, and that will give the. ſalid Content. 

Note, That Geographers differ a little in 
the Computation of theſe Meaſures, becauſe 

they 


Seft.20; Geography and Aſtronomy. 16; 
they differ in the Meaſure of a ſingle Degree: 
And that is becauſe of the Crookedneis and 
Inequality of any Road that you can travel 
for 70 Miles together: The juſteſt Meaſurers 
have made 69+ Miles go to a Degree, or the 
round Number of 70 Miles. 


Problem XIV. To find the Value of a De- 
gree of a leſſer Circle on the Earth, that is, the 
Value of a Degree of Longitude on the lefſer 
Parallels of Latitude. | 

1 have mentioned it before under the III 
Problem of the 1970 Section, that all the Degrees 
marked on the Equator, or on any of the 
| Meridians, are 70 Miles; becauſe all thoſe 
Lines are Great Circles; yet in the Parallels 
of Latitude, the further you go from the 
Equator, the Circie grows leſs and leſs, and 
conſequently each 'Degree of it muſt be leſs 
alſo; and for this Reaſon the whole Circle 
of 360 Degrees near the Pole, will not make 
above 360 Miles; and as you approach till 
nearer to the Pole, it will not make ſo many 
Furlongs or Feet. ; | 

To find therefore the true Value of a De- 
gree, ſuppoſe in the Parallel of Latitude of 
London 51+ Degrees, uſe this Method, Fig. 
xx11. Make a ſtraight Line A B to repreſent 
one Degree in the Equator, divide 1t into 
60 Geographical Miles, or into 70 Engliſh 
Miles, all equal: Set the Foot of your 

| M 2 Com- 


/ 
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Compaſſes in a, deſcribe an Arch from B to 
c of 51+ Degrees, then from the Point c 
let. fall a Perpendicular to p, and A Djis the 
Meaſure of a Degree of Longitude in the Pa- 
rallel of London, namely, about 43+ Miles. 

The Demonſtratipn of it may thus be ex- 
plained. Prolong the Arch B c, and com- 
plete the Quadrant x A B. Then E ſhall 
repreſent the North Pole: E A the Northern 
Half of the Axis of the World, A B the Semi- 
diameter at the Equator, and N c the Semi- 
diameter of the Parallel of Latitude for Lon- 
don. Then Arithmetically, if the Line A B 
(ſuppoſe 1000 equal Parts) allow 70 Miles 
for à Degree, what will x c (that is, about 621 
equal Parts) allow? Anſw. 435%. 

Or . Trigonometrically thus. A B is the 
whole Sine of go, or Radius. N © is the 
Sine of the Colatitude 38*3. Then fay, As 
A or the Sine go* is to 70 Miles, fo is N c 
or A D the Sine of 38 to 43+ Miles. 

Note, This Diagram or Figure will ſhew 
the value of a Degree of Longitude in any 
Parallel of Latitude, if from every Degree 
in the Arch ECB a Perpendicular were 
drawn to the Line A B. 

Therefore a whole Line of Sines if num- 
bered backward, and applied to a Scale of 70 
equal Parts, will ſhew the Miles contained in 
one Degree of Longitude under any Parallel 
of Latitude whatſoever. | | 

Having 
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Having ſhewn in former Problems how to 
take the Meridian Altitude of the Sun, and 
thereby to find the Latitude of any Place on 
the Earth, 1 think it may be proper now to 
ſhew how to project the Sphere for any Lati- 
tude upon the Plane of the Meridian, and re- 
preſent it in ſtraight Lines, which is called 
the Analemma: Becauſe the Erection of this 
Scheme (and ſometimes of a little Part of it) 
will ſolve a Variety of Aftronomical Problems, 
as will appear hereafter, RET 


Problem XV. To erect the Analemma, or 
repreſent the Sphere in firaight Lines for the 
Latitude of London 5 14 Degrees. 

Firſt, It is ſuppoſed you have a Scale of 
Chords at hand, or a Quadrant ready divided 
into go Degrees. Take the Extent of 60 
Degrees of the Line of Chords in your Com- 
paſſes, (or which is all one) the Radius of 
your Quadrant, and deſcribe the Circle v z 
E H s Q for a Meridian both North and 
South, as in Figure xx111. namely, N Es, 
which repreſents 12 o'Clock at Noon; and 
NQs, which repreſents the Hour of Mid- 
night. n 

Through c the Center draw the Line 
u o for the Horizon. At go Degrees Diſ- 
tance from # and o mark the Point z and 
o for the Zenith and Nadir; then draw the 
Line z Dd, which will croſs H o at Right 

| M 3 Angles, 
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Angles, and will repreſent the Azimuth __ 
Eaſt and Weſt; as the Semicircle 2 0 p re- 
preſents the North Azimuth, and z x D the 
South. 

Above the Horizon o mark »: . for the 
North Pole elevated 51+ Degrees: Through 
the Center c draw the Line N s for the Axis 
of the World ; which Line will alſo repreſent 
the Hour Circle of Six 0'Clock, being at go 
Degrees diſtance from Noon and Midnight, 
s will ſtand for the South Pole, depreſſed as 
much below j the South Side of the Horizon, 
as N the North Pole is raiſed above o on 
the North Side of it. 

At go Degrees from N mark E and: on 
each Side; then croſs the Axis of the World 
N $ with the Line E Qat right Angles, which 
repreſents the Equator. Thus x will be 90 
Degrees from the North Pole, 51 De- 
grees from 2 the Zenith, which 18 the La- 
titude, and it will be 38+ Degrees above x 
the Horizon, which is the Complement of 
the Latitude. 

At 23 Degrees "i E, ON each Side mark 
the Points 1 and w; then parallel to the E- 
quator, or E O draw the Line MS for the 
Tropick of Cancer, and the w w for the Tro- 
pick of Capricorn. After that, through the 
Center c draw M which is the Echptick : 
It cuts the Equator x Q in c, and makes an 
Angle with it of 2 zz Degrees, 


From 
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From the Points xs mark p and x on each 
Side at the Diſtance of 23+ Degrees, p p are 
the Poles of the Ecliptick, and the Line p x 
and x p being drawn are the two Polar Cir- 
cles, namely, the Arctic and Antarctic. 

Thus the Analemma is compleated for all 
general Purpoſes or Problems. 

The further Obſervables in it are theſe, 
namely. | 

M is the Sun's Place in the Ecliptick when 
it enters Cancer at the Summer Solſtice ; And 


the Arch E M is its North Declination 233 


Degrees. 

c is the Sun's Place in the Ecliptick enter- 
ing Aries or Libra at the Equinoxes : And 
then it has no Declination. | 

vw is the Sur's Place in the Ecliptick enter- 
ing Capricorn at the Winter Solſtice : And 
the Arch w qQ or (which is all one) E w, is 
its South Declination 23 Degrees. 

The Line M S is the Sans Path the Longe/? 
Day, or at the Summer Solſtice; it is at & at 
Midnight; it riſes at R; it is at fix o Clock at 


6; it is in the Eaſt Azimuth at v; itis on 


the Meridian at M that Day, and the Arch 
M H is its Meridian Altitude, namely, 62 


The Line x Q 1s the Sun's Path on the 
two Equinoctial Days at Aries and Libra; 
It is at Midnight at Q it riſes at c, and it 
is in the ſame Moment at the Eaſt, and 
fix O'Clock; for on the Equinoctial Days 
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Zz D the Azimuth of Eaſt and Weſt, and N s 
the fix o'Clock Hour Line, both meet at c in 
the Horizon x Oo, which never happens any 
other Day in| the Year : Then the Sun goes 
up to E at Noon; and E H is the Arch of its 
Meridian Altitude at the Equinoxes, namely, 
38+ Degrees. 1 | 

wi; is the Sans Path the Shorteſt Day, or 
at the Winter Solſtice; it is Midnight at ; 
it is in the Faſt at K long before it riſes; ir 
is fix o Clock at G before it riſes alſo; then at 
I it riſes or gets above the Horizon; it is 
Noon at w, and its Meridian Altitude- is 
Wu, or 15 Degrees. | | 

The Sun's 4 Difference (that is, 
its Diſtance from ſix o' Clock at its _ or 
Setting) in the Summer Solſtice is the Line 
R 6, and at the Winter Solſtice it is the Line 
I G, ; -$+4 

Its Amplitude (or Diſtance from Eaſt or 
Weſt at its Riſing or Setting) in Summer is 
R C; in inter it is 1 c. | 

Here you muſt ſuppoſe that the Sun goes 
down again from the Meridian in the After- 
noon on the other fide of the Scheme or 
Globe, in the ſame manner in which its Aſcent 
toward the Meridian is repreſented on this Side: 
So that the Line M R repreſents the Sun's Se- 
midiurnal Arch at Midſummer, x c at the E- 
quinoxes, and w 1 at Mid-winter. The Semi- 
diurnal Arch is half the Arch it makes abave 
the Horizon. 9 N 
go Note, 
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Note, That as we have deſcribed the va- 
rious Places of the Sun's Appearance above 
the Horizon # o at the ſeveral Seaſons of the 
Year, ſo the various Places of its Depreſſion 
below the Horizon H © may be eaſily _ 
out and deſcribed by any Learne. 


Problem XVI. How to. repreſent any Pa- 
rallel of Declination on the Analemma, or to 
deſcribe the Path of the Sun any Day in the 
Near. 

Find out what is the Sun's Declination that 
Day by ſome Scale or Table: Obſerve whe- 
ther it be the Winter or the Summer Half- 
Year ; and conſequently whether the Decli- 
nation be North or South : Then for the 
North Side of the Equator, if it be Summer, 
ſet the Degrees of North Declination upward 
from E toward 2; if it be Winter, ſet the 
South Declination downward from E toward 
n: And from the Point of Declination (ſup- 
poſe it be M or w) draw a Line parallel to 

E Qthe Equator, as M & or w , and jt re- 
wid the Parallel of Declination, or the ; 
Path of the Sun for that Day. | 


Problem XVII. How to repreſent any Pa- 
rallel of Altitude, either of the Sun or Star 
en the Analemma. 

As the Lines of Declination are parallel to 
the Equator ; ſo the Lines of Altitude are 
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parallel to the . Horizon: : Suppoſe therefore 
the Altitude of the Sun be about 42 Degrees; 
ſet up 42 Degrees on the Meridian from n; to 
A, draw the Line a L parallel to H o, and it 
deſcribes the Sun's Parallel of Altitude that 
Moment. 

Here Note, that where the Sun's Parallel of 

Declination for any Day, and his Parallel of 
Altitude for any Moment croſs each other, 
that is an exact Repreſentation of the Sun: 
Place in the Heavens at that Time: Thus 
the Point Sol © is the preciſe Place where 
the Sun is when he is 42 Degrees high on 
the longeſt Day of the Year: for M & repre- 
ſents his Path or Parallel of Declination that 
Day, and A L. repreſents his Parallel ef Al- 
titude that Moment. 
1 might add here alſo, that the pricked 
Arch u. Os repreſents the Hour Circle in 
which the Sun is at that Moment; and 
2 Op repreſents its Azimuth or vertical Circle 
at that Time. Note, Theſe Arches are trou- 
bleſome to draw aright, and are not at all 
neceſſary to ſolve common Problems by the 
Scale and Compaſſes on the 2 


Problem XVIII. The Day of the Month 
and the Sun's Altitude being given, how to 
find the Hour or Azimuth-of the Sun by the 
Anulemma. i $972 


The 
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The two foregoing Problems acquaint yo 
how to fix the preciſe Point of the Sun Place 
any Minute of any Day in the Year by the 
Parallel «f Declination and Parallel of Alti- 
_ fade croſſing each ather, | 


Now ſuppoſe the Day of the Month be 
the 6th of May, and the Sun's Altitude zu 


Degrees in the Morning. Deſcribe the Semi- 
circle 2 o in Figure xxzv. for the Meri- 
dian. Make n co the Horizon. Draw x c 
making with H c an Angle of the Colatitude 
38+ Degrees to repreſent the Equator. Seek 
the Declination of the Sun, and in the Tables 
or Scales you will find it near 16 Degrees 
Northward: Set 16+ from E top; draw 
DR for the Path of the dun that Day, pa- 
rallel to E c the Equator. Then ſet the Al- 
titude 34 from u to A. Draw A L. parallel 
to Ho the Horizon. Thus the Point o 
ſnew the Place of the Sun as before. 

Now if you would find the Hour, you muſt 
draw the Line c at right Angles with the 
Equator c, which repreſents the ſix o Clock 
Hour Line; and the Diſtance 6 © is the 
Sun's Hour from fix; that is, his Hour after 
ſix in the Morning, or before ſix in the Af- 
ternoon. ä | 

If you are to ſeek the Azimnth, then you 
muſt draw the Line c z perpendicular to H 0, 
which is the verticle Cixele of Eaſt or 
Weſt; 
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— — yr ome F o is the Sun's Azi- 
muth from Eaſt in the Morning, or from We 
in the Afternoon. 0 4 
Thus you ſee that in order to ſolve thoſe 
two difficult Problems of the Hour or Az:- 
mmuth, you need but a very few Lines to per- 
_ the whole Operation; for if you want 
y the Hour, c 2 may be 1 if you 
— only the Azimuth, cx may be omitted. 
Yet in the Winter Half-Year, ſuppoſe the 
13th of November, when the Declination is 
near 18 Degrees South, it muſt be ſet down- 
ward, as E w from E toward H; then you 
cannot ſo well find the Hour without pro- 
ducing the fix o'Clock Line x c below the 
Horizon down to s, that you may meaſure 
the Hour from s or fix. 
Obſerve alſo, that this little Diagrams in Fi- 
re Xx1v. will ſolve a great Variety of Prob- 
— beſides the Hour and Azimuth on the 6th 
of May: It ſhews the Length of the Day by 
the Semidiurnal Arch p R. 4 Sun's Af- 
I Difference is 6 R. His Amplitude is 
| i — from Eaſt or Welt at ſix 
is T 6. His Altitude at Eaſt and Weſt is v c. 
His Meridian Altitude is the Arch Do H: And 
his Azimuth from Eaſt or Weſt at riſing or 
ſetting is the Line c R. 


Problem XIX. How to meaſure the Number 
of Degrees on any Ul the ſtraigbt Lines in the 


Analemma, 


I think 
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I think there is no need to inform the Rea- 
der that any Part of the outward Circle or Me- 
ridian may be meaſured upon that Scale of 
Chords or Quadrant, according to whoſe Ra- 
dius the whole Analemma is drawn. | 

As for the firaight Lines they are all to be 
conſidered as Sines; thoſe Semidiameters 
which are drawn from the Center c to the 
Circumference, are ſo many whole Lines of 
Sines, or go Degrees, to the common Ra- 
dius of the Semicircle. But if you confider 
any whole Diameter which paſſeth through 
the Center c, it is a Line of verſed Sines, that 
is, two Lines of right Sines joined at their Be- 
ginning to the ſame common Radius of the 
Semicircle. Dm 

If therefore you have a Scale or Line of 
Sines at hand to the'ſame Radius of the Circle, 
you may meaſure any part of thoſe ſtraight 

ines, ſetting one Foot of the Compaſſes in 
the Center c, and extending the other to the 
Point propoſed, then applying that Extent to 
the Beginning of the Line of Sines, and ob- 
ſerving how far it reaches. | 
But if you have no Scale or Line of Sines 
at hand, you may find a Quantity of any 
Part of the Semidiameter by the outward 
Limb or Semicircle, and by the Scale of 
Chords, according to whoſe Radius the 
Semicircle is drawn. The Method of per- 
forming it ſee in Figure xxv, where the 

Quadrant 


? 
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Quadrant y x b is drawn by the ſame Ra- 
dius as the Semicircle in Figure xxiv. But 
I choſe to make it a diſtinct Figure, leſt the 
Lines ſhould interfere with one another, and 
breed confuſion; and therefore in Figure 
XXIV I have uſed capital Letters, in Figure 
xxv all the Letters pea 

Suppoſe I would find how many Degrees 
ate contained in v c which N Har 
Altitude at Eaft or Weſt: This is a Part 
of the Semidianieter c z: Suppoſe there- 
fore c z to be a whole Line of Sines, be- 
ginning to be numbered at c: Take the 
Extent vc in your Compaſſes, and carry 
one Leg up in the Arch y x till the other 
Leg will but juſt touch the Diameter y 6, 
and the Leg of the Compaſſes will reſt at u; 
wherefore it that cv in Fig. xx1v. 
is the Sine of the Arch y n in Figure xxv. or 
21 Degrees. A 

Another Way to perform it is this. Take 
the Extent v c, ſet one Leg of the Com- 
paſſes in y, and with that Extent make a 
blind or obſcure Arch at e, and by the Edge 
of that Arch lay a Rule from the Center 6, 
and it will find the Point 2 in the Limb, 
namely, 21 Degrees. 1 

By the ſame Practice you may find the 
Number of Degrees contained in any Part 
of thoſe Lines which are drawn _ the 
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Center e, namely, e n, c E, CM, c 2, CN, 
co, all which are whole Lines of Sines to 
the common Nadius of the Quadrant. X 
But as for thoſe Lines in the Analemma 
' which. are not drawn from the Center c, 
but are drawn acroſs ſome other Diameter 
and produced to the Limb, ſuch as the Line 
6 p, the Line s w, the Line F A, and the 
Line F 1, each of theſe ate to be eſteemed 
as a whole Line of Sines alſo, but to 4à k/5 
Radius. | 
3 6 © Figure xx1v, is the Sine of 
the. Sun's Hour from 6; but the Radius is 
6 , and the Number of Degrees in 6 @ 
is to be found in this manner. Take the 
Extent 6 p, or this whole leſſer Radius in 
your Compaſſes, and fet it from 65 to 4 in 
Figure xxv; then take the Extent 6 O, 
— ſetting one Foot of the Compaſſes in g, 
make an obſcure Arch at o, and a Ruler laid 
from 5 the Center by the Edge of that Arch 
o will find the Point o in the Limb, and 
ſhew that d y is 34+ Degrees, which (turn- 
ed into Hours) is wo Hours 17 Minutes from 
ſix, namely, 17 Minutes paſt eight in the 
Morning, to 43 Minutes: paſt three in the 
Afternoon. 


Again, F O in Figure xx1v is the: Sine 
of the Azimuth from Eaſt to Weſt to the 
Radius F A; take therefore F A in your 

_- Compaſſes, 
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Compaſſes, and ſet it from 4 to p in Figure 
xxv; then take the Extent r ©, and with 
one Foot in p make the obſcure Arch a; 
by the Edge of that Arch lay a Ruler from 
the Center, and. you will find the Point s 
in the Limb; therefore y s is the Azimuth 
from Eaſt to Weſt, that is, about 17 De- 


8. | | 
” Neve, If you have the Inſtrument called 
a Sector at hand; and know how to uſe it, 
you may with great Eaſe and ExaCtneſs find 
the Value of any Sine in the Analemma, whe- 
ther it be to a greater or a leſſer Radius, 
without theſe Geometrical Operations. 


Problem XX. To find the Sun's Place in the 
Ecliptick any Day in the Year. | 
It is well known that the 12 Signs of the 
' Zodiack; each of which has 30 Degrees, con- 
tain in all 360 Degrees: And the Sun is 
ſaid to go — them all once in twelve 
Months, or a Year. Therefote in a vulgar 
Account, and for the Uſe. of Learners, we 
generally ſay, the Sun goes through one De- 
ee in a little more than a Day, and thereby 
niſhes the 360 Degrees in 365 Days. But 
this is not the Faſteſt and moſt accurate Ac- 
count of Things : Let us therefore now, to- 
ward the End of this Book, with a little 
more Exactneſs obſerve, 


1. That 
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I. That the annual Courſe which the Sun 
appears to take through the Exlipriet round 
the Earth, is much more properly and truly 
aſcribed to the Earth's moving or taking its 
Courſe tound the Sun; though the common 
Appearances to our Eye are much the ſame 
as if the Sun maved. oder he 
9220 This annual . ot a of the 
Zarth is not ptoperly a Gre, but an Ellis 
br Oyal; And as the Sun is fixed 2 
the Focus's of the Ellipſis, ſo the fixed Stats, 
(and among them the 12 Signs) ſurround and 
encompals it. See Fig. Xxxi. where the 
black Point ? is the Earth in its Orbit mov- 
ing round, and © the Sun near the Middle, 
| 2. the outward Circle of Points is the Harry 
aven. . N 
3. That Part of this Ellipfis or Opal, 
which the Earth traces in our Winter Half- 
Year; {ot is, from Autumn to Spring} is Neat- 
er to the Sun than the other Part of it which 
the Earth traces in our Summer Half-year, 
{that is, from Spring to Autumn.) And as it is 
tiearer to the Sun, ſo conſequently it is the 
ſhorter or lefler half, if I may fo expreſs it.—. 


The very Figure ſhews it plainly. 

Note, By our Winter and our Summer, I 
mean thoſe Seaſans as they reſpect us in 
Europe, and in theſe Northern Parts of the 
Globe. 5 


1 4. Thence 
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4. Thence it follows that the Sun appears 
to finiſh its Winter Half-year from Septem- 
ber 23d to March 2oth, that is, from = by 
1 to Y ſooner by 7 or 8 Days than it does 
the Summer Half-year, that is, from v by 
S to =, of from March 2oth to September 
23d, which is proved thus: When the 
Earth is at t, the Sun appears at &, and it is 
Midſummer, When the Earth is at e the 
Sun appears at = and it is Autumn, When 
the Earth is at o the Sun appears at w and 
it is Miduinter. And when the Earth is at 
a the Sun appears at V and it is Spring. Thus 
the Sun appears to paſs through thoſe Signs 
which are juft oppofite to thoſe which the 
Earth paſſes. Now as the Earth is longer in 
going through the Arch 4 fe, from = to 
V, than it is in going through the Arch e o 2 
from Y to-==, ſo conſequently the Sun ap- 
pears to paſs through the oppoſite Signs from 
Aries to Libra, flower than he does from 
roo 5295957 ATR] 
This is proved alſo plainly by the Compu- 
tation of Days. Anne B02 ©! JON 
Aﬀer the Sun enters Aries on March 
20th, that Month hath 11 Days, and af- 
ter the Sun enters Libra on September 23d, 
that Month bath eight Days. Now let us 


March 
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Summer 186 Days. Winter 179 Days. | 


5. Agreeably hereto it is found, that in the 
Winter Months (chiefly from the latter end 
of October to the men of March) the Sun 
appears to move ſomething more than one 
Degree in a Day: But in the Summer Months 
(chiefly from the middle. of March to the 
latter end of October) the Sun appears to move 
ſomething leſs than one Degree in a Day. 
This is one Reaſon why a good Pendulum 
Clock meaſures Time more juſtly than the 
Sun: And it is this Irregularity of the Sun's 
meaſuring: Time that makes the Tables of 
Equation of Time neceſſary. eee 

6. And thence ariſes a ſenſible Inequality 
between the Times of the Sun's apparent 
Continuance in different Signs of the Zodiact : 
He ſeems to tarry longer in thoſe of the Sum- 
mer, and ſhorter in thoſe of the Winter: So 
that he does not leave one Sign, and enter 
another juſt in the ſame Proportions or Diſ- 
tances o Time every Month. 


m2 7. Thiz 


139 _ The firſt Principles Sect. 20. 
7. This occaſions a little Variation of the 
Declination of the Sun, and his Right Aſcen- 
fon from the Regularity that we nit ex- 
pect; for they are both derived from his ap- 
parent Place in the Echptick : And therefore 
none of them can be found by Learners with 
the utmoſt ExaCtneſs, but in an Ephemeris or 
Tables which ſhew the Sun's Place, &c. every 
Day in the Year. IO = | 
ö. Let it be noted alſo, that the Leap- year 
with its additional Day the 29th of February, 
returning every four Years, forbids the Sun's 
Place in the Echptick to be exactly the ſame 
at the ſame Day and Hour of the following 
Year, as it was in the for g; ſo that 
though you knew the Sun's Place, his Right 
Aſcenſion and Declfnation for one whole 
Year, that would not ſerve exactly for the 
next Year, for the nieeſt Purpoſes of Aſtro- 
| 9. Yet as in four Years Time the dun ap- 
ears very nearly at the ſame Place in the 
leavens again at the fame Day and Hour 
and Minute as before, fo a Table that con- 
tains the Round of four Years is a fufficient 
Direction for 20 Years to find the Sun's Place 
for any common Purpoſes : Provided always, 
that we ſeek the Sun's Place, Declination or 
Right Aſcenſon, for any Year and Day in 
that Year in the Table that is equally diſtant 
from Leap-year, whether it happens to be pry 
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firſt, the ſecond, or the third after Leap- 
year, or whether it be the Lea Leap- ear filet 
See more of this Matter Sf, I. of the 
Tables of Declinatiunn. 

10. If we would make one auge Table or 
Scale of the Son's Entrance into the Signs of 
the Zodiack, or of his Declination or Right 

Aſcenſion to ſerve fot every Year, we muſt 
chuſe the ſecond after the Leap-year, becauſe 
that comes neareſt to the mean or middle Courfe 
and Place of the Sun, and will occaſion the 
leaſt Error in any Operations. 

T have therefore here ſet down a ſhort Te. 
ble of the Sun's Entrance into the ſeveral 
Signs, for the Year 1754, Which is the ſecond 
after Leap-year ; and for Geometrical Opera- 
tions with a plain Scale and Compaſs, it is 2 
ficientiy exact for 20 Tears to come. 


Day d. m. Day d. m. 


April. 20 — © — 0: Od. 23 — m — Oo: 3 

May 21 — If — © : 16 | Nov, 22 — 7 — 0: 14 

Jane 22 — & — 0: 15 Dec. 22 — 7 — 0: 44 

July 23 — K - 0: 25 lan. 21—- 2 — 0:33 

aun 83-— FF on Feb. 20 - X, — 0: 55 
1 2 * : 9 » # 


It is not poſſible to form all. this irregular 
Variety of Times when the Sun enters the 
ſeveral Signs into n Memorial Lines or 

N 3 Rhymes 
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Rhymes with any Exactneſs and Perſpi, 
cuity; and therefore I have omitted the 
Attempt. Such a ſhort Table as this. may 
be always carried about by any Perſon who 
deals frequently in ſuch Operations and In- 


quis. | e 
But to give an Example of the Practice. 
Suppoſe it be inquired, what is the Sun's 
Place, April 2 5th, I find the Sun juſt entered 
into Taurus u April the 20th, then I reckon 
it is in the 5th Degree of * April 25th, which 
added to the whole 30 Degrees of Aries, ſhews 
the Syn to be 35 Degrees from the Equinoc- 

tial Point y on the 25th of April. 
If the 29th of November we inquire the 
Sun's Place, we myſt conſider the Sun is 
juſt entered 7 the 22d of November: There- 
fore on the 29th it is about ſeven Degrees in 
27; Which added to 30 Degrees of m, and 
zo Degrees of =, ſhews the Sun on the 29th of 
November, to be about 67 Degrees from the 
Autumnal Equinox, or . | 


* * 


Thus by adding or ſubtracting as the Caſe | 
requires, you may find the Sun's Place any 
Day in the Year : And thence you may com- 
te its Diſtance from the neareſt Equinoctial 
Point, which is of chief Uſe in Operations by 
the Analemma. nnn 


Problem XXI. The Day of the Month being 
8 ver, to draw the Parallel bf Dedknation fir 
Ty nn" nm 
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that Day without any Tables or Scales of the 
Sun's, Dechnation, 1 
This may be done two Ways. The fr 
Way is by conſidering the Sun's Place in t 
Ecliptick; as May the th, it is 462 Degrees 
from the Equinox Northward. Therefore 
in Figure xx1v, after you have drawn H 2z 0 
the Meridian, E c the Equator, ſet up 23+ 
Degrees the Sun's greateſt Declination from 
E to t; draw Mc to repreſent the Eclip- 
tick; then take 464 Degrees from a Line or 
Scale of Sines, and ſet it from c the Equi- 
noctial Point to k in the Ecliptick ; through 
the Point x, draw o & parallel to x c the 
Equator. Thus p R repreſents the Sur's Path 
that Day, and ſhews the Declination to be 
Fare ow adiot henna bs 
Note, If you have not a Scale of Sines 
at hand, then take the Chord, or the Arch of 
46 Degrees, ſet it up in the Limb from x 
to G, ſet one Foot of the Compaſſes in G, and 
take the neareſt Diſtance to the Line x o, or 
Diameter, and that Extent is the Sine of 4.6- 
-Degrees. r md Wa. > 
The other Way of drawing a Parallel of 
Declination, is by ſeeking what is the Meri- 
dian Altitude for the th of May, and you will 
find it. to be 35 Degrees, Set up therefore the 
Arch of 55 Degrees from n to v; and from 
the Point p draw D R a Parallel to x c, which 
ſhews the Declination and Sun's Path as before. 
388 N 4 N Thus 


. 
1 
o 
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Thus tho you have no Scales or Tables of 
the Sun's Dcclination at hand, you ſee it is 
poſſible to fibd the Hour and Auimutb. and 
many other Aare de. Problems by. the 
Analemma for any Day in the Year. \ But 
this Method which 1 propoſed o f performing 
them, 10 finding the Sun's Plate in the Eolip- 
tick by any ſhort general Scale or Table, is 
liable to the Miſtake of near half a Degree | 
ſometimes. | l 
© Obſerve here, if you have boy any Means 
obtained and drawn the Sur's Path, namely, 
vx for any given Day, you may find both 
the Sun's Place i in the Os 77 its Ri 2 

en drawing o M the Ecliptick. 
415 by be the ine of the dae Place 
or Longitude to the common Radius em; 
And 6 K will be the Sine of the Sun's Diſ- 
| tance on the Equator from the neareſt 'Equi- 
noctial Point, but the Radius is 6 D: From 
henco you may caflly compute its Regoe Af 
cenflon. © 8 20 

Mete, Though the little gebenen and 
Diagrams which belong to this Book, are 
ſufficient for a Demonſtration of the Truth 
and Reaſon of theſe Operations, yet if you 
have' Occafion to perform them, in order 
to find the Horr or Azimuth with gteat 
Exactneſs, you muſt have a large flat Board, 
or yery ſtiff Fon with white Paper 
paſte on it, that | t you may draw a hears 

a ; circle 
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circle uponit of 9 or 16, or rather #2 Inches 
Radius; grid the Lines . muſt not be dtaveg 
with Ink, nor with a Pencil; for they can- 
not be drawn fine enough: But draw them 
only with the Point of the Compaſs; and 

you muſt obſerve every Part uf the Opera · 
tion. with the wan. Accuracy, and take 
the San's'Place or Declination out of DO 
Tables: For à little Error in ſome Places 
will make a foul and large Miſtake in the 
final Anſwer to the Problem. 

Vet if the Sun be within ſeven ot Abt 
Days of either Side of either" Solſtice, you 
may make the Tropic or Ca 
ſerve for the Path of the Sun; without any 
ſenſible Error; for in 16 Days together at 
the Solſtices, its Declination does not alter 
- above 12 or 1 Minutes But near the Equinox 
you muſt be very exact; for the Declinati- 
on alters greatly © every Day *3 at that Time of 
the Lear. 

There might be alſo various Geographical 
Practices or Problems, that relate g the 
Earthly Globe performed by the ſtatice 
of the Analemma, and ſeveral other Aſtro- 
nomical Problems relating to the Sun and 
to the fixed Stars; but ſome of them are 
| more troubleſome to perfotm ; and what J 
have already written on this Subject is abun- 
dantly ſufficient to give the Learner an Ac- 


- 22am get WR the Nature and _ 
. 0 
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of theſe Lines; and the Operations that are 
by them. And for my own Part 
I muſt confeſs, there is nothing has contri- 
buted to eſtabliſh all the Ideas of the Doctrine 
of the Sphere in my Mind, mort than a per · 
fect Acquaintane with the ame. | 


Problem XXII, 5 \ How to draw. a Meridian 
Line, or a Line direftly. pointing to North and 
South on a Horizontal Plane by abe Akitude or 
Azimuth of the Sun being given. 
At the ſame Time while one Perſon takes 
the Altitude f the Sun in order to find the 
Azimuth from Noon by it, let another hold 
up a Thread and Plummet in the Sun- 
Beams, and mark any two diſtant Points in 
the Shadow, as A B, Figure xxv1..; and: then 
draw the Line 4a : Suppoſe the Azimuth 
at that Moment be found to be 35 Degrees, 
draw the Line A E at the Angle of 35 De- 
grees from A B, and that wil be a true Meri- 
dian Line. 

Lou muſt obſerve. to ſt off the An ole on 
the e proper Side of the Line of . Eaft- 
ward or Weſhoard, according as yo make 
your. r in the Morning: or. in. the 
Afternoon. ...... 
| . Note, Where you uſe a Thread. and 
Plummet, remember that the lar er and 
| heavier TT met is, the ſteadier will 


12 
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your Shadow. be, and you will dw it with 
greater Eaſe and Exactneſs. 7 a 


In this and the following 98 40 
draw a Meridian Line, you, muſt be ſure that 


your Plane be truly Level and E 
elſe your Performances will not be © true... 


Problem XXIII. To draw a Meridian 7, 
an 4 Horizontal Plane, ty. 4 e 
Sty | 
| "Na That when I' ſpeak of a e 1 
cular Style, I mean. MB thoſe a pore Sorts 
of S! 'yles before mentioned in Problem I. name- 
ly, A fraight Needle fuck into the. Beard 
perpendicularly, as Figure xv. A firaight or 
crooked Wire fluck in ſloping .at Random with 
the perpendicular Paint found under the Tip 
of it, . as Figure xv1; or the Braſs Priſm, 
as Figure xVII. For what I call a perpen- 
dicular Style may be app ied and ys to 
| 5 of theſe. 

Make ſeveral parallel Circles or "Arches, 
as Figure xxv11: In the Center of them 
Fe your perpendicular $tyle.v c. Mark in 
the Morning what Point in any Circle the 
End of the Shadow touches, as A. In the 
Afternoon mark where the End of the Sha- 
dow. topches the ſame Circle, as o: Divide 
the Arch A o juſt in halves by a Line drawn 
from the 5-23 and that Line c u will be 
a true Meridian Line, 


The 
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The Reaſon of this Practice is derived 
hence, namely, that the Sun's Altitude in the 
Afternoon is equal to the Sun's Altitude in 
the ing, when it caſts a Shadow of the 
fame Length: And at thoſe two Moments it 
is equally diſtant from the Point of Neon, or 
the South, which is its bigheſt Altitude; 
therefore a Line drawn exactly in the Middle 
between theſe two Points of Shadow, muſt 
be a Meridian Line, or Point to the North 
eee ge be perform 

This Problem may erformed by fix- 
ing your 1 Style firſt, and ob- 
ſerving the Shadow a before you make the 
Circles, (eſpecially if you uſe the Braſs 
Prin, or the ſloping Style with the perpen- 
3 Point under it) then 2 ot 

our Compaſſes” in the perpendicular Point 
ee e and if Mill the 

If you uſe the Priſm for a Style, you may 
mark a Line or ef at the Foot of it where 
Jon firſt fix it, and place it right again, tho 
vou move it never ſo often. 
It is very convenient to mark three or four 
Pitts, of Shadow) in the Morning, and 
accordingly drav/ thtee or four Arches or 
Citcles, left the Sun ſhould not happen to 
mine, or you ſhould not happen to attend 
juſt at that Moment in the Afternoon when 
the Shadow touches that Circle on which 

* you 


— 


one 
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you marked your firſt Font of Shadow in the 
Mering. 13 
If you would be very exi&t in this Opere- 
tion, you ſhould tarry till the Sun be gone 
te further Meſſtward in the After» 
noon, that is, till one Minute after the Shadow 
touches the ſame Circle, and then mark the 
Shadow ; becauſe the Sun in ſix Hours Tune 
(which is one Quarter of a Pay) is gone 
 Eaftward on the Ecliptick in his Annual 
Courſe one Minute of Time, which is fifteen 


| W 80 (or one Quarter) of A Degree. 


| n XXIV. To draw a Meridian Link 
on a Horizontal 2 . C r . jet 
up at Random. 

Another Method near a-kin to thefirmer 
is this: Set up a Needle or ſharp-pointed 
Style at Random, as & p in Figure xxvrII. 
Fix it very faſt in the Board, and obferye a 
Point of Shadow inthe Morning, as A. Then 
with a Pin ſtuck on the Tip of the Style x, 
(without moving the Style) draw. the Arch 
As o: Mark the Point of Shadow o, in the 
Afternoon when it touches that Arch (or ra- 
ther when it is one Minute paſt i) Then 
draw the Line A © and biſſect it, or cut it in 
halves by a perpendicular. Line M E, which | 
is a true Meridian, rd 

Note, In this Method you: here no 


Trouble of fixing a Style perpendicular, 
| nar 
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nor finding the Point directly under it fot a 
Center, but in this Method as well as in the 
former, it is good to mark three or four Points 
of Shadow in the Morning, and draw Arches 
or Circles at them all, for the fame Reaſon as 


before 


Obſerve here, That in theſe Methods of 
drawing a Meridian Line by the Shadow of 
the Tip of a Style, I think it is beſt generally 
to make your Obſervations between eight and 
ten o Clock in the Morning, and between two 
and four in the Afternoon. Indeed in the 
three Summer Months, May, June, and Ju- 
ly, you may perhaps make pretty good Ob- 
ſervations an Hour earlier in the Morning, and 
later in the Afternoon; but at no Time of 
the Year ſhould you do it within an Hour of 
Noon, nor when the Sun is near the Hori- 
zon, for near Noon the Altitude of the Sun, 
or the Length of Shadow varies exceeding lit- 
tle; and when the Sun is near the Horizon, 
the Point and Bounds of the Shadow are not 
full and ſtrong and diſtinct, nor can it be 

marked exactly. e 2 ee 
IT Therefore if in the three Winter Months, 
November, December, or January, you make 
your Obſervation, you ſhould then do it half 
an Hour before or after ten o Clock in the 
Morning, and ſo much before or after two 
in the oon; for otherwiſe the Sun will 
be either too near Noon, or too near the Hori- 
_—”". But 
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But in 3 it may be adviſed that the 
Summer ff per is far the beſt for Obſer- _ 


| vation of Shadows in order to any ä 
of this kind. | 


Problem XXV. To Pe 4 Merida Lin 
on an Equinoftial Day: - 

On an Equinoctial Day, or very near it, as 
the eighth, ninth, or tenth of March; or _ 
11th, 12th; or 13th of 1 N 1 you may 
make a pretty true Meridian Line very eaſily 
thus by Figure xxix. | 

Mark any two Points of Shadow. as a B 
from a Needle c ſet up at Random, (no 
Matter whether it be either uptight or ſtraight: ) 
Let thoſe twa Shadows be at leaſt at the Diſ- 
cance of three or four Hours from each other, 
and it is beſt they ſhould be obſerved. one in 
the Morning, and the other about the ſame 
Diſtance from 12 in the Afternoon; and then 
draw the Line A B which repreſents the Egui- 
noctial Line, and is the Path of the Sun _ 
Day: Croſs. it any where at right Angles, and 
M N, or OP, are Meridian Lines. | 

Note, It is beſt to mark ſeveral Shadows 
that Day, as & 8 &, and draw a right Line 
AS S B by thoſe which lie neareſt in a right 
Line, that vou may be the more exact. 


Problem XXVII. Jo draw 4 Meridien Line 
Fg Point * ; 1 
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WW you have an exact Dial ro-whoſe Truth 

can truſt, or a good Watch or Clock ſet 

— true by the Sun that Morning, then 
watch the Moment of 12 O Clock, or Noon, 
and hold up a Thread and Plummet againſt 
the Sun, and mark the Line of Shadow on a 
Horizontal Plane, and that will de a true Me- 
rigran Line. © 

Or you may mark the Point of Edge of 
Shadow, by any thing that Nands tru] = 
pendicular, at the Moment of 12 O 
and draw a Meridian Line by it. 


Problem XXVII. 75 row 4. Mvidian 
Line by a Horizontal Dial. a] 

If13 you have x harten tat whicti h not 
faftencd, and if it be made very true, then 
find the exact Hour and Minute by a 
drant, or any other Dial, Ce. at aby Time 
of the Day, Morning or Afternoon; ſet: the 
horizontal Dial in the Place you - defign; to 
the true Hour and Minute; 3 the Hour 
_ of 12 will direct you to draw a Meti- 
Oe if your Diab be pee or have any Side 
exactly parallel to the Hour Line of 12, you 
may draw een of OP" ert 
or Edge of the Dial. 22 


Problem XXVIII. How fotransfer a Me- 
ridian Tine from one Place is anather. * 
; re 


1 
nd 
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There are ſeveral Ways of doing this. 
Iſt Way. If it be on the ſame Plane, make 
a parallel Line to it, and that is a ##ue Meri- 
dian. 2 | 8 
IId Way. If it be required on a different 
Plane, ſet ſome good Hotizontal Dial at the 
true Hour and Minute by your Meridian Line 
on the firſt Plane, then remove it and ſet it 
to the ſame Minute on the ſecond Plane, 
and by the 12 O0 Clock Line mark your new 
r TREE? 
Note, If the Sides of Edges of your Hori- 
zontal Dial are cut truly parallel to the 12 
o'Clock Line, you may draw a Meridian by 
r en nn. 
Uſd Fay. Hold up a Thread and Plum- 
met in the Sun, or ſet up a perpenqiculat 
Style near your Meridian Line any Time of 
the Day, and mark what Angle the Line of 
Shadow makes with that Meridian Line on 
your firſt Plane; then at the ſame Moment, 
as near as poſſible, project a Line of Sha- 
dow by the Thread, or another perpendicu- 
lar Style on the new Plane, and ſet off the 
ſame Angle from it, which will be a true Mes 
n . oo SPAR ot 
Note, Two Perſons may perform, this bet- 
ter than one. A 4.244 rob TIT 
Problem XXIX. How to draw a Line of 
Eaſt and MWiſt on a Horizontal Plane. 
r 0 Where 


U 


196 The firſt Principles of Se. 20 


Where a Meridian Line can be drawn, 
make a Meridian Line firſt, and then croſs it 
at right Angles, which will be a true Line of 
Eaft and Weſt. 

But there are ſome Windows in a Houſe 
on Which the Sun cannot ſhine at Noon; 
in ſuch a Caſe you may draw a Line of Ef 
and Weſt ſeveral Ways. 

Iſt Way. You may uſe the ſame Practice 
which Problem XXII. directs, with this Dif- 
ference, nafnely, inſtead of ſeeking the Sun's 
| Azimuth from the South, ſeek its Azimuth 
fromEaſt and Weſt, and by a Line of Shadow 
from a Thread and. Plummet mares at the 


— TT 


vation. of the Courſe of the Sun 955 ſuffici- 
ently inform you on which Side o f the Line 
of Shadow to ſet your Angle. 

11d Way. You may uſe the ſecond Method 
of transferring a Meridian Line by a Hori- 
zontal Dial with this Difference, namely, in- 
ſtead of uſing the 12 Che Hour Line, by 
which a Meridian was to be drawn, ute the 
6 Chek Line, which will be Eaſt and Weſt ; 
for in a Horizontal Dial it ſtands always at 
right Angles with the Meridian. 

"11d Way. The third Method of transfer- 
ing a Meridian Line will ſerve here alſo; 
but with this Difference, namely, ſet off the 


Compie- 4 


4 - ” - 
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Complement of the Angle, which the Line of 
Shadow makes with your Meridian Line on 
the firſt Plane, inſtead of ſetting off the fame 
Angle, and obſerve alſo to ſet it off on the 
contrary Side, that ſo it might make a right 
Angle with a Meridian Line, if that could 
have come on the Plane. 


Problem XXX. How 75 uſe a ; Meridian 
Line. 


The various Uſes of a Meridian Line are 
theſe. 


Iſt Uſe, A Metidian Line is neceſſary i in 
order to draw an Horizontal Dial on the 
ſame Plane, or to fix an Horizontal Dial true 
if! it be made before. 

IId Uſe. A braſs Horizontal Dial may bs 
removed from one Place to another in ſeveral 
Rooms of the ſame Houle: and ſhew the 
Hour whereſoever the Sun comes, if either 
a Meridian Line, or Line of Eaſt and Weſt 
be drawn in every Window, by which to ſet 
a Horizontal Dial true. 

' Id Uſe. By a Thread and Plifiiict or 
any —— Pin, or Poſt, caſting a 
Shadow preciſely along the Meridian Line, 
we find the Hour of 12, or the Point of 
Noon, and'may ſet 'a Watch or Clock ex- 
actly true any Day in the Year, if we have 

no Dial at Hand. 


$ $7 IVth 
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IVth Uſe. It is neceſſary alſo to have ſome 
Meridian Line in order to find how a Houſe . 
or Wall ſtands with regard to the four Quar- 
ters of the Heavens, Eaſt, Weſt, North, or 
South, which is called the Bearing of a Houſe 
or Wall, that we may determine what fort 
of upright Dials may be fixed there, or what 
ſort of Fruit-trees may be planted, or which 
Part of a Houſe or Garden is moſt expoſed to 
the Sun, or to the ſharp Winds. 

- Vth Ve. By obſerving the Motion of the 
Clouds, or the Smoke, or a Vane or Wea- 
ther-Cock, you cannot determine which 
Way the Wind blows, but by comparing it 
with a Meridian Line, or with a Line of Eaſt 
and Weſt. CY, of a1 "Tl 

When once you have got a true Meridian 
Line, and know which is the South, then 
the oppoſite Point muſt be North; and when 
your Face is to the North, the Eaſ is at 
your: Right Hand, and the Veſi at your 
r ng make 

VIth Uſe. A Meridian Line will ſhew the 
Azimuth, of the Sun at any time by holding 
up a Thread and Plummet in the Sun, and 
N where the Line of Shadow croſſes 
it. Or the ſharp ſmooth Edge of an upright 
Style or Poſt will caſt a Shadow. a- croſs 
a Meridian Line, and ſhew the Sun's Azi- 
nut b. | - 1674 36 [810 © 


Vvinn 


W 
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VIIth Uſe. If you have a Meridian Line 
on a Horizontal Plane you may draw a Cir- 
cle on that as a Diameter, and divide it into 
360 Degrees: Then ſet up a fixed or move- 
able perpendicular Style, and it will ſhew 
the Azimuth of the Sun at all Hours. T . 

VIIIch Uſe. A perpendicular Style on a 
Meridian Line will ſhew the Sun's Meridian 
Altitude by the Tip of the Shadow accord- 
ing to Problem II. And thereby you may 
find the Latitude of any Place by Problem 
VIE. | | 

IXth U. If you have a broad ſmooth 
Board with a Foot behind at the Bottom, to 
make it ſtand, ſuch as is deſcribed in Prob. 
XXIII. of the XIXth Section, and if it be 
made to ſtand perpendicular on a Horizon- 
tal Plane, by a Line and Plummet in the mid- 
dle of it you may ſet the Bottom or lower 
Edge of this Board in the Meridian Line, 
and by your Eye fixed at the Edge of the 
Board and projected along the flat Side, you 
may determine at Night, what Stars are on 
the Meridian; and then by the Globe (as in 
Broblem XXXIII. and XXXIV. Sec. XIX.) 
or by an Inſtrument called a Nocturnal, you 
may find the Hour of the Night, or by an 
eaſy Calculation as in the XXXIIId Problem 
of this X Xth Section. 


Problem XXX1. How to home the Clief 
Stars, and 10 find the North Pele, 
4 9 If 


200 The firſt Principles of Sect. 20. 


If you know any one Star, you may find 
out all the reſt by conſidering. firſt ſome of 
the neareſt Stars that lie round it, whether 
they make a Triangle or a Quadrangle, wk" 
Lines or Curves, right Angles or oblique An- 

gles with the known Star. This is eaſil 
done by comparing the Stars on the Globe 
(being rectified to the Hour of the Night) 
with the preſent Face of the Heavens, 120 
the Situations of the Stars there, as in Pro- 
blem XXXII. Sect. XIX. 

And indeed it is by this Method that we 
not only learn to &now the Stars, but even 
ſome Points in the Heavens where no Star 
is. I would inſtance only in the North Pole, 
which is eaſily found, if you firſt learn to 
know thoſe ſeven Stars which are called 
Charles's Vain, ſee Figure xxx. four of which 
in a Quadrangle may repreſent a Cart or 
I. dg gon, b, r, c, d, and the three others re- 
preſenting che Herſes, 

Note allo, that the Star @ is called Alioth, 
4} is called Dubbe, b ander are called the two 
Guards or Pointers, for they point directly 
in a ſtraight Line to the North Pole p, which 
now is near 24 Degrees diſtant from the Star 
s, Which js called the North Pole Star. 

You may find the North Pole alſo by the 
Star Aloth, from which a ſtraight Line drawn 
to the Pole Star s goes through the Pole 
Point p, and leaves it at 27 Degrees Diſtance 
from the Pole Star, 

You 
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You may find it alſo by the little Star u, 
which is the neareſt Star to the Pole Star 5; ; 
for a Line drawn from 7 to s is the Hy 
thenuſe of a right-angled Triangle, whoſe 
right Angle is in the Pole Point _— 


Problem XXXII. To find the Latituds by 
any Star that is on the North Meridian. 

It has been already ſnewn in the Xth Pro- 
blem of this Section, how to find the Latitude 
of a Place by the Meridian Altitude of a Star on 
the South Meridian; but the Methods of Per- 
formance on the N orth Meridian are diffe- 
rent. | 
The ff Way is this Take the Altitude 
of it when it is upon the North Meridian at 
five, fix, or ſeven o Clock in the Winter, then 
12 Hours afterwards take its Altitude again, for 
it will be on the Meridian on the other Side 
of the Pole; ſubtract half the Difference of 
thoſe two Altitudes from the greateſt Alti- 
tude, and the Remainder is the true Elevation 
of the Pole, or Latitude of the Place. 

A ſecond Way. Obſerve when the Star 
Alioth comes to the Meridian under the 
Pole; then take the Height of the Pole Star, 
and out of it ſubtract 2+ Degrees (which is 
the Diſtance of the Pole Star from the Pole) 
the Remainder will be the true Elevation of 
the Pole, or the Latitude. The Reaſon of 
this Operation is evident by the xxxth Fi- 


9.4 gure, 
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ure, for Aliotb is on the Meridian under the 
Po juſt when the Poſe Star is 0 the Meri- 
jan aboye the Pole. | 

Note, The Pole Star is upon the Meri- 
dian above the Pole juſt at 12 o'Clock at 
Night on the 4th of May, and under the 
Meridian on the th Day of November: Fif- 
teen Days after that it will be upon the. Me- 
ridjan at 11 o'Clock : Thirty Days after at 19 
o'Clock : So that every Month it differs about 
two Hours. 


Problem XXXIII. To ind the Hour of 
the N ight by the Stars which are on the Meri- 
dian. 

If you have a Meridian Line drawn, and 
ſuch a Board as I have deſcribed under the 
gth Le of tbe Meridian Line, you may ex- 
actly find when a Star is on the Meridian ; 
and if you are well acquainted with the Stars, 
whereſoever you ſet. up that Board upright on 
a Meridian Line, you will ſee what Star is on 
the Meridian, Suppoſe Aldebaran, or the 
Bull's Eye, on the 20th. of January is on the 
| South Part of the Meridian; then in ſome 
Tables find the Sun's and that Star's Right 
Aicenſion, add the Complement of the Right 
Aſcenſion of the Sun for that Day, namely, 3 
Hours 6 Minutes to the Right Aſcenſion of 
the Star 4 Hours 17 Minutes, and it makes 
ſeven, Hours 23 Minutes, the true Hour of the 
Afternoon, | 

Note, 
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Note, If the Star be on the North Part of 


the Meridian, or below the North Pole, it is 
juſt the ſame Practice as on the South : for 
when any Ster is on the Meridian, the Diffe- 
rence between the Sun's R. A. and that Star's 
R. A. is the Sun's true Hour, that is, its Diſtance 
from 12 O Clock at Noon, or Midnight, at 
which Time the Sun is on the Meridian either 
South or North. _ 

If you have no Meridian Line drawn, you 
may find within two or three Degrees what 
Stars are on the North Meridian thus: Hold 
up. a String and Plummet, and project it with 
your Eye over-right the Pole Star, or rather 
the Pole Point, and obſerve what other Stars 
are coyered by it or cloſe to it, for theſe art 
on or near the Meridian. 

Or it may be done with very little Error 
by ſtanding upright and looking ſtraight for- 
ward to the Pole Star, with a Stick, or Staff 
between your Hands, then raiſe up the Staff 
as ſtraight as you can over: right the Pole, and 
obſerve what Stars it covers in that Motion. 

But theſe Methods are rude, and only ſerve 
for vulgar Purpoſes. | 


Problem XXXIV. To find at what Hour 
of any Day a known Star will come upon the 
Meridian ; | 

Subtract the Right Aſcenſion of the Sun 
for that Day from the Right Aſcenſion 74 
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the Star, the Remainder ſhews how many 
Hours after Noon the Star will be on the 
Meridian. Suppoſe I would know at what 
Hour the Great Bear's Guards or Pointers 
will be on the Meridian on the 27th of April; 
(for they come always to the Meridian nearly 
both at once.) The Right Aſcenſion of the 
Sun that Day is about two Hours 19 Minutes. 
The Right Aſcenſion of thoſe Stars is always 
ten Hours 24 Minutes. Subtract the Sun's 
R. A. from the Stars R. A, the Remainder 
is five Minutes paſt eight o'Clock at Night, 
and at that Time will the Pointers be on the 
Meridian. 
H. N. 


Right Aſcen. of Pointers is 25 24 
Right Aſcen. of Sun April 27th is, 2: 19 


Time ofNight, = - - 8: 5 
Note, If the Sun's Right Aſcenſion be 
greater than the Right Aſcenſion of the Star, 
you muſt add 24 Hours to the Stars Right 
Aſcenſion, and then ſubtract as before. 

You may eaſily find alſo what Day any 
Star (ſuppoſe either of the Poznters) will be 
on the Meridian juſt when the Sun is there, 
namely, at 12 O'Clock. Find in the Tables 
of the Right Aſcenſion of the Sun what Day, 
that is wherein the Sun's Right Aſcenſion is 
the ſame (or very near the ſame) with that 
Star' S, which is the 28th of Auguſt. The Sun's 

Right 
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Right Aſcenſion is 10 Hours 28 Minutes, then 

the Sun and Star are both on the Noon Me- 
ridian near the ſame time. But the Sun's 
Right Aſcenſion on the 23d of February is 22 
Hours 24 Minutes. Therefore the Sun at 
that Time is in the Noon Meridian when the 
Star is in the Midnight Meridian, there being 
juſt 12 Hours Difference. 

Thence you may reckon when the Star will 
be on the Meridian at any Time; for about 
15 Days after it will be on the Meridian at 
11 o'Clock, 30 Days after at 10 O Clock. So 
that every Month it differs about two Hours; 
whence it comes to paſs that in 12 Months its 
Difference ariſing to 24 Hours, it comes to be 
on the Meridian again at the ſame Time with - 
the Sun. ö 


Problem XXXV. Having the Altitude of ' 

any Star given, to find the Hour. | 
To perform this Problem you ſhould never 
ſeek the Altitude of the Star when it is within 
an Hour or two of the Meridian, becauſe at 
that Time the Altitude varies fo very little. 
When you have gotten the Altitude, then ſeek 
what is the Star's Hour, that is, its Equatorial 
Diſtance * from the Meridian at that Altitude, 
which may be done by the Globe, or any 
Quadrant, 


* The Sun or Stars Horizontal Diſtance from the 
Meridian is the Ax mulh : lt is the Equatorial Diſtance 
from the Meridian, which js called the Sun or Star's 


Hiw , 
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Quadrant, or by the Analemma, juſt as you 
would ſeek the Sun's Hour if its Altitude were 
given. After this, ſeek the Difference between 
the Sun's Right Aſcenſion for that Day and the 
Star's Right Aſcenſion, and by comparing this 
Difference with the Star's Hour, you will find 
the true Hour of the Night. 

Note, This Method of Operation, though 
it be true in Theory, yet it is tedious and very 
troubleſome in Practice. The moſt uſual Ways 
therefore of finding the Hour of the Night by 
the Stars (whether they are on the Meridian 
or not) is by making uſe of a large Globe, or 
the Inſtrument called a Nocturnal, wherein 
the moſt remarkable Stars are fixed in their 
proper Degrees of Declination and Right Aſ- 
cenſion: And their Relation to the Sun's Place 
in the Ecliptick, and to his Right Aſcenſion 
every Day in the Year being ſo obvious, makes 
the Operation of finding the true Hour very 
eaſy and pleaſant. 


s BET. XAT 


Tables of the Sun's Declination, and of the 
Declination and Right Aſcenfion of ſeveral 
remarkable fixt Stars, together with ſome 
Hevount beo they are to be uſed. 


HE Reſolution of ſome of the Aftrono- 
m cal Problems by Geometrical Operations 
ou the Analemms, requires the Knowledge of 


| 7 8 
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the true Place of the Sun, his Right 1 j 
or his Declinatton at any given Day © the 
Year. But fince the Knowledge of his De- 


clination is of moſt eaſy and convenient Uſe 


herein, and ſince his true Place in the Eclip- 
tick as well as his Right Aſcenſion may be 
nearly found Geometrically when his Decli- 
nation is given, (except when near the Sol- 
ſtices) I have not been at the Pains to draw 
out particular Tables of the San's Place, but 
contented myſelf with Tables of Dechnation 
for every Day in the Vear, and Tables of 


Right Aſcenſion for every tenth Day. Theſe 


are ſufficient for a young Learner's Practice 
in his firſt Rudiments of Aronamy. Thoſe 
who make a further Progreis in this Science, 
and would attain greater Exactneſs, muſt ſeek 
more particular Tables relating to the Sun in 
other larger Treatifes. © not 

Here let theſe few Things be obſerved, 


I. Theſe Tables ſhew the Declin ation of the 
Sun each Day at Noon; for it is then that 
the Aftronomer?s Day begins. If you would 
therefore know: the Sun's Declination, ſuppoſe 
at i O'Clock in the Morning of any given 
Day, you muſt compare the Declination for 
that Day with the Sun's Declination the forr- 
going Day, and make a proportionahle Allow« 


ance, namely, three- fourth Parts of the Dif- 


ference of thoſe two Declinations. If at fis 
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in the Ae you muſt compare it with 


the following Dov,” and allow in che ſame 
Manner one-fourth Part. 


II. Theſe Tables are fitted for the Meridian | 

of London. If you would know therefore the 
Sun's Declination the ſame Day at Noon at 
Port Royal in Jamaica, you muſt conſider the 
Difference of — Now that Place 
being about 75 Degrees Weſtward from Lon- 
don, that is, five Hours later in Time, it is 
but ſeven o Clock in the Morning there when 
it is Noon at London: and you muſt make a 
proportionable Allowance — the Difference 
of the Sun's Declination by comparing it with 
that of the foregoing Day. If that Place 
had the ſame Longitude Eafiward from Lon- 
don, it would be five o' Clock in the After- 
noon there; and then you muſt compare the 
Sun's preſent Declination with that of the 
Day following, and make Allowance for the 
five Hours, that is, almoſt one-fourth of the 
Difference of the two Declinations. But if 
you would know the Sun's Declination at 
any Place, and at any Hour of the Day at 
that Place; find what Hour it is at London 
at the given Hour at that Place, and find 
the Declination of the Sun for that Hour at 
London by Note the firſt. 
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Note, Theſe Allowances. muſt be added or 
ſubtracted according as the Sun's Declination is 
increaſing or decreaſing. 

Yet in any of theſe Geometrical Operations 
the Difference of the Sun's Declination at 
Hours of the Day, or at other Places of the 
World, is fo exceeding ſmall, that it is not 
ſufficient to make any.remarkable Alterations, 
except when the Sun is near the Equinoxes ; 
and then there may be ſome Allowances made 
for it in the manner 1 have deſcribed; nor 
even then is there any need of ſuch Allow- 
ances. except in Places which differ from Lon- 
don near 5 or 6 Hours in Longitude, _ 


III. Let it be noted alfo, that as the Place 
of the Sun, ſo conſequently his Declination 
and Right Aſcenſion for every Day, do vary 
ſomething every Year by reaſon of the odd five 
Hours and forty-nine Minutes over and above 
365 Days, of which the Solar Year conſiſts. 
Therefore it. was proper to. repreſent the Sun's 

<clination every Day for four Tears together, 
namely, the three Years before Leap-Near, and 
the Leap-Near itſelf, For in the Circuit of 
thoſe four Years the Sun returns very nearly 
to the ſame Declination. again on the ſame, 
Day of the Year, becauſe thoſe odd five Hours 
and 49 Minutes do in four Years time make 
up 24 Hours, or a whole Day (wanting but 
four times eleven, that is, 44 Minutes; ) 850 | 

ay 


| 
| 
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p. is ſuperadded to the Leap- Vear, and 
the 29th of February, as hath been 
ad before. ET 
It is true, that in a confiderable Length of 
Time theſe Tables will want further Correc- 
tion, becauſe of thoſe 44 Minutes which are 
really wanting to make up the ſuperadded Day 
in the Leap: Year. But theſe Tables will ſerve 


ſufficiently for any common Operations for 


or fifty Years to come, provided you al- 
ways conſult that Table which is applicable to 
the curtent Year, whether it be a Leap. Tar, or 
che fff, the ſecond, or the third Year afrer 1 It, 


IV. Obſerve alſo, theſe Tables of the 90 4 
Declination are ſometimes reduced (as it were) 
to on e Scale. And for this Purpoſe Men 

enetrally chooſe the Table of Diliddtiab for 
the Second after Leap- Tear, and this is called 
the Mean Declination, that is, the Middle be- 
tween the two Leap-Years. This is that Ac - 
count of the Sun's Place and Declination, &c. 
which is made to be repreſented on all Ma- 
thematical Inſtruments, namely, Globes, Qua- 
drants, Projections o of the Sphere, and gradua ed 
Scales, &c. and this ſerves for och common 
Geometrical Practices in Aſtronomy without, 
any very remarkable Error. i 
Concerning the Table of the fixt Stars, 
let it be remembered, that they move ſlowly 
r dune the — Eaftward in Circles pa- 
rallel 
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rallel to the Ecliptic, and therefore they 
increaſe their Longitude 50 Seconds of a Mi- 
pute every Vear, that is, one Degree in ſe- 
venty two Vears. But their Latitude never 


alters, becauſe they always kee at the ſime 
n 


Diſtapce from the nk. E 
Let it be noted alſo, that this low mation 


of the fixt Stars cauſes their Deelination and 
their Right Aſcenſun to vary (though very 
little) every Year, [Their Rigbe Heer 
neceſſarily changes | becauſe their Longitude 
changes, though not exactly in the fame 
Quantity. And though their Latitude ne- 
ver alters, becauſe Latitude is their Diſtance 
from the Ecliptic, yet their Dechnation muſt 
alter a little, becauſe it is their Diſtance from 
the Equator, But the Tables of their Right 
Aſcenſion, which 1 have here exhibited, will 
ſerve for any common Practices for at leaſt 
twenty Years to come, and their Declination 
for near fifty Years, without any ſenſible Er- 
ror · in ſuch Aſtronomical Eſſays as theſe. 

It may be proper here to give Notice to 
Learners, that the ſame Stars may have North 
Latitude, and South Declination.; ſuch are all 
thoſe that lie between the Eguator and the 
Scuthbern half of the Ecliptick : But all thoſe 
Stars which lie between the Equator and the 
Northern half of the Ecliptick, have South 
Latitude, and North Declination. | 
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A Table / the Sun's Declinatian for the ear 17 53. being 
the fill after Leap-Vear, which will ſerve for near 50 
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A Table of the Sun's Dedlination for the Ber 1553, beg 


the firfl after Leap-Year, «which will ſerve for near 50 \ 
Nears. & | r 
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A Table of the Sun's Declination for the Nor 4754, being 
the. ſecond after Lerp-Year, which will ſerve for near 


50 | Years. 
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A Table if the" Suv't Deeltnation 


the 


Years. 


for the Your 1754, being 


after Lenp-Tear, which will ſtrur fir near 50 
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4 Tall. 'of the 'Sun's Declination for the Year 1755, being 
the third after Leap-Year, which will ſerve. for near 
50 Tar.. | 
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A Table of the Sun's Daeclination' fir the Year 1756, 
being Leap-Year, which will ſerve fir near. 50 Nears. 
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4 Table of the Sun's Declination for the na- 1756; 
| being Leap-Tear, which will ſerve fir near 50 Kari, 
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A Table of the Right Aſcenfun and Declinatis 


the moſt noted among the fixt Stars for the 
which will ſerve for near 20 Years without ſenjuble 


Errors. 
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The Names of the Stars. 
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Wing, called alſo Ala 
1 
Scheder in Caſſiopea s Breaſt 
Bright Star in Aries — 
| Mndibule, or Mencar, the 
7% Whale's Jaw — 
I [Wd in the Head of Meduſa" 
Aldebaran, the Bull's Eye 
Capella, the Goat-Star 


. ie Foot 2 1 
POrion's preceding Shoulder 
Middlemoſt in Orion's Girdle 
Laft in Orion's Girdle — 
Orion's following Shoulder 
Syrius, the Dog-Star — | 
Caſlors Head, i. e. the | 
Northermoſt Twin 
Procyon, or the little Dog- | 
Star 8 
Hydra 's Heart 
Regulus, the Lion's Heart 
Deneb, the Lion's Tail 
Firſt in the Great Bear's Tail 
Vindemiatrix, Virgin's : 
North Wing —— 
Virgin's Spike —— 
Middlemoſt in the TRY 
Bear's Tail 
Laſt in the Great Bear's Tail 


Arcturus — | 


|Aigenib in the fying Horſe's J 
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z 
| Names of the Sts. I Fight |Declic 2. 
EL ELLE | 2 [Aſcen, | 8 


WL 
m - 35.8 3» _ . 


d. m. 8 
219 21 
231 11 


Southern Balances — 2 
Northern Croum 2 
Antares, the Scorpion "Hear 11243 37 
Serpentarius' s. Head | 21260458 
Dragon's Head Ae oo 
Lucida Liræ, in the dap 11277 21 
Eagle, or Vultur's Heart 11294 46 
_ Hand — — 3 299 54 
N 55 the Southern T Ar 
hy. s Mouth by 11340. 57 31 04 
c 22 inthefl ing Horſe's II. Ft 
| Shoulder * Dy bi 21343 2 


{Marchat, in the flyin ln 
D ye 
Andromeda's- Hesd- — . 
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Note, In this Edition, which is taken Gm | 


the Furth publiſhed by the Doctor, there 


are no Alterations made, except what were 


neceſſary to adapt the various Parts thereof, 


particularly the Tables, to the New Style, and 


the preſent. Time. 
> Theſe Tables will infer pretty exatt- 


ly for every other 50 Vears, counting from 


the Date of the Years here mentioned, vzz. the 
Tableg.for 1803, will be the ſame with thoſe 


for 1703, Allowance being made for the Va- 


riation of the Stile, and thoſe for 1853, will 
be nearly the fame with the Tables here ex- 
hibited for the Year 1753. In like Manner 
the Tables for 1754, 1755, 1756, will nearly 
repreſent the Sun's Declination for the Years 


1854, 1855, 1856. 
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Fables if the Sun's Right Aſcenfion for every tenth 
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2 n Prints ber. Seft. ar. 
of the 
Tears 1753, 1754s 1955» 1756. The Sun's 2 on 
\for all the intermediate Days may be nearly computed by 
' allowing about. four Minutes of an Hour, i. e. one Degree 
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